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STEAM TURNED ON. 
ol 
| At 1°22 p. m;, cn May 10th, A. D., 1876, th 


| President of the United States of North Americ 


and started the great Corliss engine whi 
operation the wheels of 14 acres of machinery at 
Philade 


| the opening is an accomplished fact 


the Centennial Exhibition in 
Of the 

cess of all the preparations that had been made for 
this great event all our readers have been advised 
Nothing could have bee 
| better than the promptness with which everyt 

the 


testimony of many foreigners who are competent 


by the daily press. 


seemed to move at appointed time, and the 
to judge, seems to establish the fact that 1 


Was 


world’s fair, or exposition, held heretofore, 


ever in so advanced astate of readiness at the 
opening as this. 

The Exhibition is now started under most fa 
vorable auspices. Every citizen of the Republic 


We have invited 
the world to visit us ; and it is to be hoped most 


has a vital interest in its future 


sincerely that when they come we shall receiv 
them warmly, respectfully, and in an earnest, dig- 
nified way. 
range to do so, should at some time visit the ex 
hibition. 
may learn not only what progress we have made 


oth- 


Every citizen who can possibly ar- 


It is no ordinary show; but here we 
ourselves, but, at the same time, learn what 
ers from abroad have done. 


it 


It is not in the spirit of self-glorification th 
we should view this matter, but with a desire to 
better know the world at large, and thereby ob 
tain a truer, broader, higher standard by which to 
judge ourselves, 
$y coming in contact with others we have many 
of the roughnesses of our own characters smooth 
ed down and polished, and, in many cases, a con 
ceit supposed to be an honest one is discovered 
to be unfounded. 

It is to be hoped that, although the times ar 
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dull, all ‘will take more 
est in what is now going on in Philadelphia, ai 
It is 


than a passing inter- 


will take a peasonal part in the exhibition 


not the province of this Journal to chronicle the 


| news of the day, except so far as our specialty 


may be concerned ; but upon an occasion of this 
kind, we deem it fitting to allude to this event, 
not only as it regards our own special branch of 
science, but in its most general sense, 
the most prominent parts of the opening ceremo- 
nies was the music, and the representatives of 35 
Nations listened to it. The national airs of all 
the leading nations of the world were performed 


One of 


| and the Emperor of Brazil, turned on the steam, 


1} , and 
I 


—_—____— 


to the evident satisfaction, of those of each who 
were The singing of Whiitier’s hymn, 
choir of one thousand voices, was one of 
randest points of the whole. 


present. 
by the 


41 
ti 


lo those who could not be there to hear it, and 


to those who care naught for music, we would 
commend the words of this National Hymnn, as 
worthy to be remembered especially the last 


‘For Art and Labor met in truce, 

For Beanty made the bride of use 

We thank Thee, while, withal we crave 
rhe austere virtues strong to save, 

Che Honor proof to place or gold, 

The Manhood never bought or sold. 


O! Make Thou us, through centuries long, 
In peace secure, in justice strong ; 
Aronnd our gift of freedom draw 
Che safeguard of Thy righteous law ; 

And, cast in some diviner mould, 
Let the new cycle shame the old.” 

There is no course in life which, guided by the 
principles set forth so beautifully and simply in 
these lines, may not result in making the world 
better for our having been in it. In business or 

| in pleasuae, in public or private station, he who 

| maintains ‘“‘The honor proof to place or gold,” 
lives to a wise purpose and the benefit of man- 
kind 
Most heartily do we wish the Centennial Exhi- 
bition God speed. Before it is over we hope to 
meet many of our readers both from foreign lands 
| and ow There will be many things in con- 
nection with the gas world to be studied there, 
and we hope, from time to time, to give our read- 
me The classification and 
as finally decided up- 
on, are not yet announced, but when they are we 


will gi 


own, 


ers a 


account of them, 


the judges upon each class, 


ve them to our readers, 





MR. HARCOURT’S LECTURE. 





give in our columns this week the very in- 
esting lecture of Mr, Vernon Harcourt, before 
Society of Arts, March 31st, in part. 
He treats of two topics; first, of sulphur tests 
which portion we give in another column to-day) 
secondly, the standard illuminating power. While 
this method proposed may be scientifically cor- 
rect, still there are practical difficulties in the way 
of adopting it. The preparation of a ‘ standard 
as proposed, must require some skill in 
chemical manipulation, which, although easy 
to those familiar with the laboratory, 
not meet the wants of many persons 
charged with the manufacture of gas. The Lon- 


the 


ugi 


might 


don Journal of Gas-Lighting makes the follow- 
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ing remarks upon the proposed method, and they | Prize Offered for Improvement in Purifica- 
seem to us to give the ‘‘ gist’ of the matter. tion of Illuminating Gas. 

‘*The interesting lecture delivered by Mr. Ver- ———— 
non Harcourt, at the Society of Arts, will be read 
with pleasure. The lecturer has thoroughly iden- 
tified himself with gas interests, regarded from a 
scientific point of view ; 
a Referee has always been a source of satisfaction 


The Association of Engineers for Gas and Wa- 
ter-Supply in Germany offers, through the com- 
mission appointed at the XV annual meeting, a 
and his appointment as | Prize of 1500 Marks (about $480) for a new me- 
to us. His arrangement of a ‘ sulphur-test ’ may than heretofore, carbonie acid from illuminating 


take its place beside the jet photometer, as a | £5, or for an improvement in the present meth- 


guide to a manager. Mr. Harcourt’s proposed ods. 
method of estimating the illuminating power of 
gas is, we fear, a display of mistaken ingenuity. 
By all means, let us have a rigidly exact method, 
if we can ; but how can it be obtained, unless by 
Mr. Crooke’s torsion To our minds, 
Mr. Harcourt’s standard gas is open to all the ob- 
jections made to standard candles. We question 
whether any number of fractional distillations 
will give us ‘‘ pentane 
stant state of purity, and very small variations in 
their proportions will alter the illuminating pow- 
er of the standard gas. So it comes to this, that 
every sample of standard gas must be ‘‘ standard- 
ized.” And how? By a comparison with stand- 
ard candles, Well, it seems to us, that we may 
just as well go on with the candles, and save our- 
selves a world of trouble. There is another point, 
to which Mr. Harcourt should 
tion. Supposing the coal gas, under examination, 


The purification of illuminating gas by hydrat- 
ed lime does not fulfill all the requirements de- 
manded by practice. It is expensive, and the re- 
moval of the spent material is combined with too 
Neither do other 


methods lately introduced fulfill all requirements, 


balance ? much annoyance and trouble. 
but also require further improvement. 

The new method must be cheaper, more per- 
fect, and capable of more general application, be- 
ing intended to increase the candle power, it 


” and ‘‘ hexane ” in a con- 
must not act detrimentally on the light-giving 
particles of the gas, 

The essay has to give a clear description, and a 
scientific development, of the manner of action of 
the method, and to show the practical application 
in such manner, that the same can easily be test 
ed and experimented on, by being inserted in the 
apparatus of large works, 

| The commission has the right to test the meth- 
od in a thorough manner practically. 


give some atten- 


not to equal the sixteen-candle standard gas, how 
is the actual value of the former to be determin- 
ed? A gas company is subject to a heavy fine 
for a deficiency of half a candle, and it would be | 
necessary to express exactly the actual amount of 
deficiency. Candles, ve know, are open to many 
objections ; but their employment is made com- 
pulsory by all gas Acts, and we do not see how it 
can be abolished. Will Mr. Harcourt draw us a 
clause, for insertion in the Regulations Bill, de- 
fining the quality of the gas to be supplied to the 
Metropolis, as estimated by his ‘‘ standard” gas, 
and describing in what way pefialties for defi- 
ciency are to be assessed? That may give the | 
method a practical turn, which will commend it 
to further notice. But we shall still believe that 
properly-made candles, in the hands of skilled and 
careful operators. offer the best means of estimat- | 
ing the illuminating power of a gas. Scientific 
refinements are out of the question in such a mat- 
ter as the photometric valuation of a gas. We 
want a rough-and-ready method, easy of applica- 
tion, the results of which ca be expressed in de- 
finite and intelligible terms, and such a method | 
is afforded us by the use of candles. 


has to decide the manner of testing, and superin- 


thereof, which shall not exceed six montlis. 


first, and will be awarded in the same manner. 


address of the competitor. 





CATHELS’S WORKING DRAWINGS. 


the prize has been awarded. 





By reference to our advertising columns it will 
be seen that Mr, E. S. Cathels, of Montreal, has | 
prepared for sale, colored {lithograph copies of 
working drawings for retort settings. 

They embrace benches containing from one to 
seven retorts. Each sheet gives all the details 
necessary for any intelligent man to put up a 
bench upon Mr. Cathels’s plan. The drawings 
for each number of retorts are on sheets by them- 
selves; and a separate set of specifications accom- 
panies each sheet. From the Annual Report of 
the New City Gas Company of Montreal, with 
which Mr. C. is connected, (which is before us) 
we see that his company’s sales of coke and 
breeze equalled 45°3 per cent. of the cost of coal 
carbonized. The price of coke is not given, but 
this makes an excellent money showing for his 
settings. We are aware that mostengineers have 


be returned. 


of the writers. 


gas companies of patent rights, ete. 


ciation. 
The prize will be paid from the funds of tl 


has been made. 


decided notions of their own upon the matter of 
retort setting ; but, nevertheless, we venture to 
suggest that much may be learned by careful 
study of this subject, and we bespeak for Mr. C. 
a large sale for his drawings. The price is $30 
(currency) for each sheet and accompanying spe- 
cifications. i 


Dr. Schilling, in Munich. 
The Committee— 
Dr. Schilling, Munich, Chairman. 
A. Buhe, Dessau. 
A. Mohr, 66 
E. Grahn, Essen. 
S. Schiele, Frankfort-on-the Main. 





thod of removing, in a better and cheaper manner 


The same 


tends the test, also to determine the duration 
The 
commission has to decide which of the proposed 
methods shall be admitted to the practical test. 

The commission to decide, after the test, upon 
| the value of the proposed methods, whether for 
one or more the entire prize, or whether a part 
thereof shall be awarded to different competitors. 

The commission will endeavor to increase the 
amount of the prize to a larger figure, in which 
case the higher figure will be substituted for the 


The essays sent in must not bear the name of 
the inventor, but must only have a sign or motto. 
An accompanying sealed envelope, with the same 
sign or motto, must contain the name and exac 
Only those envelopes 
will be opened which bear the mark or motto 
|of those proposals whereon the whole or part of 
The others will be 
returned to the writer, in case there is, on the 
back of the envelope, an address whereto it can 
These proposals will be returned as 
soon as possible after the prize has been awarded. 
Proposals without address remain for one year in 
the archives of the Association at the disposition 
The inventions whereon the prize 
has been awarded will remain the property of the 
|inventors, without interference with the sale to 
The award 
of the prize only to constitute an honorable men- 
tion and recommendation on the part of the Asso- 


Association as soon as possible after the award 


The results of the tests to be reported by the 
committee at the next annual meeting of the As- 
sociation, and to be published in the following 
number of the ‘‘ Journal fur Gasbeleuchtung.”’ 

Praposals must be sent in by the 3lst of De- 
ember, 1876, to the chairman of the committee, 


Explosion at Gas-Works in Holland. 
Translated for the American Gas-LicHt JOURNAL. | 
By T. H. Muller. 

The following correspondence of the ‘‘ Journal 
fur Gasbeleuchtung ” may be of interest to our 
readers 

Urrecut, Feb. 20, 1876. 

In the last months of the past year, the pres 
sure in the purifiers became excessively high, 
which increased so much that when the produc- 
tion increased to 1900 cubic meters, the water 
was repeatedly blown out of the cups. As the 
works here have suffered for years from stoppages 
by naphthaline in the pipes, it was soon ascertain- 
ed that the same was the case this time, and the 
stoppage was located between the station meter 
|} and the holders, 

Although the locality of the stoppage could be 
pretty accurately ascertained, it was not deemed 
advisable to open the manholes provided in dif- 
ferent localities, at the time of the largest con- 
sumption, to scrape out the naphthaline. Neither 
was the application of steam, to blow out the 
naphthaline, deemed advisable ; as thereby the 
same might have been transferred to the elbows 
below the station meter, and thus stopping off the 
holders altogether. 

[ concluded to work ahead until the production 
could be somewhat reduced, to gain a few hours 
for cleaning the pipes thoroughly, although the 
work could only proceed under constant anxiety. 
| | deemed this course safer than to run the risk of 

a short supply of gas. 

But, in the last days of December, the pres- 
sure increased in such an alarming manner that ] 
had to clean the pipes. On the 3d of January 
preparations were made to introduce steam, pre- 
viously passed through naphtha, into the pipes— 
which had proved an excellent remedy before. 

As there was reason to suppose that most of the 
naphthaline was located in the elbow under the 
meter, the cover was removed from the nearest 
manhole, in order to free that elbow fromit. Al- 
though the hole was open only a few seconds (di- 
mensions—25 centi-meters long, and 20 centi- 
meters wide=12" by 10") a large amount of 
‘| naphthaline was removed ; but, at the same time, 
a large quantity of gas escaped. This gas filled, 
at first, the building behind the meter—which is 
|used for the preparation of lime, and from this 
was carried by the draft therein into the retort- 
house. The latter joins the first building, being 
separated therefrom by a wall with ventilator- 
openings, through which the gas must have escap- 
\ed into the retort-house ; it there ignited, pro- 
ducing au explosion which demolished the build: 
ing and transformed the house into ruins. 

At the moment of the explosion, happily, the 
manhole was closed again, so that further mis- 
chief by the flame was prevented ; but seven la- 
borers were more or less injured by being burned 
around the head, without any serious consequen- 
ces, however, as they all quickly recovered. Un- 
fortunately, there was no diminution of pressure 
after these dearly paid-for efforts, and so all 
charges were regulated so that, on the morning of 
the 9th, at 8 a.m., all fires were out, and the man- 
holes could be opened without danger. The ten 
inch outlet-pipe from the meter here only showel 
an opening of four inches. The stoppage occu- 
pied a length of eight meters, with about twenty- 
five kilograms naphthaline. After this naphtha- 
line was removed our troubles ceased. 

The works in this place suffer very much from 
naphthaline ; all remedies so far employed for tha 
avoidance of this nuisance unfortunately h avé 
| proved failures, ‘ 
{ 
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The employment of difierent coals, such as 
Holmside, Primrose, Mikley, Burnhope and New 


Pelton (the latter used at present) has produced | 


no different result. In Colbourne’s 
—‘* The Gas Works of London ”—it is mentioned 
that the addition of a few thousand feet of gas 
from Wigan or Methyl cannel coal—better still of 
Boghead cannel—to the daily production, will 
clear the pipes stopped by naphthaline in a short 
time. 

If this remedy should actually prove effective, 
it would remove in asimple manner a serious 
nuisance and prove worthy of serious considera- 
tion. In case any gentleman of the fraternity of 
gas engineers is in possession of data on this sub- 
ject, he will confer a favor on many in similar 
circumstances, and oblige them and me by pub- 
lishing them. 


A. C. Sproyrt. 





Cost Price of London Gas. 
To the Editor of the Pall Mall Gazette— 

Sir—The cross purpose between the Board of 
Trade and the Metropolitan Board of Works with 
reference to the Metropolitan Gas Co.’s Bill will 
be far from an unmixed evil if it leads to the de- 
termination on the part of the public to arrive at 
a thorough knowledge of the facts that regulate 
the actual cost of manufacturing gas in London 
and of the elements which tend to enhance the 
price of the supply of this great necessary of life 
to the consumer. 

I propose, with your permission, to show what is 
the actual cost of manufacture, so far as this is to 
be ascertained from the last published accounts, 
It will thus be easy to ascertain what price per 
thousand cubic feet is charged, or ought to be 
charged, in order to provide for dividend or inter- 
est on the capital invested in the manufacture. 

According to the figures compiled by Mr. Firth, 
the sum paid in the year 1873 for coals by the 
nine gas companies which supply London was 
£1,773,701. The number of tons of coal carbon- 
ized was 1,444,966. This gives an average price 
of £1 4s. 63d. per ton of coal delivered at the gas- 
works. In the present week the price quoted for 
Wallsend coals on board ship in the river Thames 
is 17s. 3d. per ton. The prices charged by the 
coal merchants for the same description of coal 
delivered at the house of a customer is from 28s. 
to 29s, It is thus evident that much care and skill 
has been evinced by the managers of the gas com- 
panies in making their contracts for coal. We 
may fairly take the price thus arrived at as a nor- 
mal figure for the calculation of the prime cost of 
gas. In the second rlace, we find tbat the abcve 
quantity of coal produced very neatly cnrteen 
milliard cubic feet of gas. This is the quantity 
which the companies calculate that they have 
manufactured. The sales, however, only amount 
to about 123 milliards of cubic feet ; the differ- 
ence of 1} milliard said to be made but not ac- 
counted for being probably chiefly due to leakage. 
It is clear that a loss of 10 per cent., the cost of 
which must fall upon the consumer, is a feature 


that demands very serious attention, and that in | 
a reorganization of the mode of distributing gas, | 


such as is contemplated in any attempt at reform 
considerable saving may be anticipated in the 
matter of waste. Taking the quantity of gas ac- 
tually manufactured, and comparing it with the 
weight of coal carbonized, it will be seen that a 
ton of coal has produced, on the average, 9,660 
cubic feet of gas. This is a rate of production 
which (excluding the special case of cannel coal) 
may very favorably compare with those obtained 
in the various country gas works. 


Treatise | 


= 
| provision and the manipulation of coal, the L 

| don companies are fully up to the level of the e1 
gineering science and the commercial fores t of 


the day. 
per cent. of the total expenditure of th« 
The details of the 
cent. are not exactly to be ascertained from 


panies. remaining 36 per 
t 
accounts ; but manufacture appears to have cost 
19 per cent., distribution 5} per cent., and man 
agement, salaries, and director’s fees togeth: 
This last 


which sensible reduction might be fairly expected 


little over 7 per cent. item is on¢ 
|from the introduction of unity of orgar 


It is, however, only on less than a tenth part of 


the expenditure of the companies that reductio 
can reasonably be anticipated from improved on 
t] Brat 
instance was looked to as the main sources 


ganization. The sale of gas, which in 
income of the gas companies, is now eked out to 
a very considerable extent by the sale of residual 
When 
the early Gas Bills were passed, most of thes¢ 


products arising from the manufactur 


products, with the exception of coke of an inferior 
quality, were not only valueless but abso 
the The 
of chemical science, has 


ite 


nuisances to manufacturers. advance 
caused the 


former waste to be utilized to such an extent that 


however, 


the gas companies now derive 19 per cent. of 
their total income from the sale of residual pro 
ducts. a little over £7 
per annum has either to be deducted from the to 


Thus the sum of 


UU, 000 
tal expenditure of two and three quarter millions 
or, if that figure is left undisturbed, to be added 
to the £2,900,000 received by the companies for 
the sale of gas. If we adopt the former method 
of stating the account, we find that the total cost 
of the gas manufactured and distributed 


1873 


(after deducting the sales of residual products) 


stands at about two millions sterling. The ex 
act figure is £2.055,076.) Taking the previously 
mentioned quantity of gas manufactured, the cust 
per thousand feet was therefore 34.28 pence (say 
two shillings and tenpence farthing). And if we 
are justified in assuming that the photometric 
value of the gas supplied was equal to the pre- 


scribed standard of sixteen candles, we find that 
the cost price of the manufacture of the London 
gas was 2.14d. thousand 
Under any circumstances the proper rate of inter- 
est on the capital invested in a manufacture is a 
legitimate addition to the cost price out of pocket. 
The determination of that rate depends, however, 


per candle per feet 


on several conditions. The current value of money 
is one of these; the credit of the borrowing 
party is another. When the security is perfect, 
the money can be obtained at a low rate of inter- 
When 
the element of speculation enters into considera- 


est, as in the case of the English Funds. 
.] 


tion, the rate of interest advances in proportion 
to the degree of risk run, or rather in proportion 
For 
this reason an amortization, or sinking fund, is 
either openly added to the rate of interest proper, 
which is the method usually adopted in France, 
or the same result is obtained by an increase in 


to the public estimate of that degree of risk. 





jthe rate of interest, leaving the trader to take 
jcare of himself in other respects, which is th« 


| . ‘ . 
| ordinary method in England. In either case the 


| borrower pays an increased rate. But in the 
ame method he secures the advantage of the 
|gradual and almost imperceptible extinction of 


|his indebtedness. In the latter, while probably 
paying quite as much, he remains indebted for- 
ever. Unfortunately for the metropolis, the lat 
ter method has been that according to which the 
Legislature authorizes the subscription of the 
| capital of the gas companies. 

| ‘The total capital invested in the nine metropol 


It thus appears that, both with respect to the | itan gas companies in 1873 is stated at £8,887, 286, 


The sum paid for coal amounts to 64 


which sum £7,246,800 enjoys an interest of 10 
per cent., while the interest on the remainder 
varies from 7} to 4 per cent. In addition to this, 
the sum of £1,729,912 has been borrowed by the 

panies at rates ranging from 5 to 4 per cent. 
t mall sum of £130,000 being rated at 10 per 

t The total payments on dividend and inter- 


est account are stated by Mr. Firth at £981,176. 
But as this sum comes to about £6,000 more than 
d amounts of 10 per cent. on all the 
share and 5 per cent. on all the loan capital, it is 


the unite 


probably somewhat over-stated. The latter and 
ower amount is eqnal to a little more than 9 per 
cent. on the total capital of both descriptions ; 


id accordingly may be approximately .taken as 
the actual incidence, on the consumers of gas, of 
the charges for capital. There can be little doubt 
that, with such security as the united districts of 
the metropolis would combine to give, this amount 
would be raised, if the question were now an open 
me, at 64 per cent, ; allowing in that rate of inter- 
est for the amortization or repayment of the sum 
definite time. Something like 2} per 
cent. on the capital must thus be set down as the 
he ratepayers and gas consumers caused 
by improvidence in this réspect. This annual 
ay be taken in round numbers at a quarter 
of a We thus find that, to use 
round numbers, a manufacturing cost of two mil- 
g is raised to a total cost of three mil- 


Within a 





million of money. 


lions sterlin 
lions sterling. The exact sum is given in one 
place at a little under, and in another at some- 
thing over, that amount by Mr Firth; but the 


approximation is near enough for all practical 
purposes. This is tantamount to raising the price 


of gas to the consumer from 34d. to 51d. per 1,000 
feet. Ifthe charge made for capital were reduced, 

; before suggested, to a rate of 64 per cent., the 
corresponding reduction in the cost of gas would 
give a price to the consumer of 46.75d. per 1,000. 
As the standard price proposed in the bill is 3s. 
9d. per 1,000 cubic feet, it is evident that a figure 
has been named which is not only as low as any 
to which the gas companies are likely to submit, 
but further as low as, under all the circumstances 
of the case, the consumer can fairly expect to pay. 
With regard to the proposed sliding scale, it ap- 
pears from what has been said that with a cost 
price of 34d. and a selling price of 45d., about 
one-fourth of the selling price goes to the capital- 
dividend. If, then, by an advance of ld, 
per 1,000 feet, considered as profit all round, the 
latter gains id., it is a very equitable adjustment 
that, when the penny involves a loss to the con- 
sumer, the capitalist should lose his farthing. If 
the average dividend be taken at 9 per cent., a 
reduction of 5s. per cent. (if calculated on the 
capital, which is probably the intended meaning 
of a rather ambiguous clause in the bill) does not 
exactly meet the case. A reduction of 48, per 
cent. would, however, be exact ; 4s. being the 
forty-fifth part of £9, as 1d, is the forty-fifth part 
of 3s, 9d. 

[ hope, sir, that [ have succeeded in showing 
what the cost price of London gas actually is, 
and what increment on that price must be due, 
under any circumstances, to the necessary re- 
quirements of the capitalist. That ‘a proper 
supply of gas, subject as nearly as may be to uni- 
form conditions,” is a fit object to be secured to 
the metropolis no impartial person doubts, That 
those conditions should be as favourable a8 pOs- 
sible to the consumer, provided that public faith 
if maintained towards the companies, is also un- 
deniable. With regard to the measure intended 
to advance this result, I hope that it is now clear 
that the maximum price proposed in the Metro- 
polis Gas Bill is certainly not unduly favourable 
to the gas companies ; and that the sliding scale 
arrangement merely repuires changing from the 
figure of 5s. to that of 4s. per £100 to be abso: 
lutely equitable. 

Your obedient servant, C. E. 
—Pall Mall Gazette, April 24th, 
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The Childrens’ Hospital et ai. rs. Henry ing very rapidly, and gas companies in London and 


Bumm ¢f al. some large towns were sadly encumbered with and 


i actinic ccm troubled about, the lime refuse which arose from puri 


fying their gas. Purified the gas must be. Sanitary 


(Concluded from page 137.) 
regulations most properly prohibited the running of 
Blue Billy 


purification process) into streams and rivers. and 


After a purifier is charged and put in its place at , ; ' 
work, the foreman in the purifying-house will test the the foul liquor of the original wet-lime 


gas in it from time to time. The test is performed by 


: ve 2 Cc : ) » carting ay 
the exposure of two strips of paper to a aii aliases eve n, in some cases, prohibited the carting away 
: ? from gas-works of dry-lime refuse during the day 
of gas, which is allowed to escape by a cock on the 5 3 g ’ 

time. Matters seemed to be approachiny a cri-is, 


overs last purifier put in use. 
covers of the last I x when, in 1849, Mr. Hills came to the rescue, and in 


These papers have been prepared, one for a sulphur 
test of blotting-paper wet with acetate (sugar) of lead, 
which blackens quickly if any sulphur be present; 
and the otber, impregnated with litmus or turmeric 
solution ; litmus becoming blue, and turmeric red, if 
any ammonia exists in the gas. 

So soon as the sulphur-test shows the presence of 
sulphur in the last box, it is time to change and bring 
into action, as first and second purifiers, those which 
will take their place in due sequence, and which have 
not been so much “‘ fouled ” as to cease to act prop- 


troduced sesquioxide of iron as a purifying agent in- 
stead of lime 

It should be stated that the figures and dimensions 
of parts of apparatus at the Market street works are 
from recollectlon of state:nents of the foreman of the 
works, and from memory of the observations by me, 
which were gathered in two visits to the works, of 
about one hour each, and they are not to be accepted 
as accurate data, but only as conveying to the mind 
a relative idea of the magnitude, within close limits, 
to the facts. 

[§ § Five.] 


| the approved and best practice in purifying gas at the 


erly; and it results from this changing, by test, that 
there will not be a changs of purifier each day, but 
only whenever necessary; the construction of the ap- 


It next will be proper to show what is 


present time for the purpose of comparison with that 
employed at the Market street works. 
As noticed in the first part of this affidavit, the ear- 


paratus, however, having been planned for proper 
distribution of labor, to give a daily change to each 
set, when in regular work. 

The test having giving the legitimate indications 
the last purifier of a set is thrown out to be cleaned; 
and the centre-valve being shifted, a large nozzl@¢ 
(which is to be found on each cover 
lease the gas which is enclosed in the box, when the 


of the foul water, it would probably have never been 

| superseded. 

is opened to re- 

cover is lifted by a traveling apparatus for the pur | 
. se ; ” 7 ( away ** 

pose (‘‘ carriage”) and transporte 1 away “ over the | ail denetain tabtinceiaie 

boxes in use); and after an interval of time for the | 

dissippation of the enclosed gas, the workmen com- 

mence the removal of the ‘‘ foul lime.” 

moved into the open air. the place of dumping is | 

forty feet from the purifying-house, in an open yard | 

on the banks of the Schuylkill, about forty feet from 


it must be run off from the works. 
The labor attending the purifying of the gas, how 


the edge of the wharf along the river, and about one | ever, after the stirrer, vats, &c., are once established 


hundred and fifty feet distant from Chestnut Street | is quite as little as is demanded by the later process 


Bridge. The level of the wharf is about thirty feet | ,¢ dry lime, and the purified gas resulting is excel 
below the roadway of the bridge, and the level of the | ),,4. 


wharf. A low wall, forming an angle eupports the bank | before it superseded generally the wet-lime one in 
at the dumping place, and the foul lime is deposited in | tn, United kingdom ; and, in 1850, in this country, 


a heap from the top of this wall. 


space of the width of the wharf; on the occasion of | 1879. 
a subsequent visit in March, 1876, there was none 


up frozen foul-lime from the bottom of the dump | g few other places in the kingdom. 
where it had collected. I was told that, generally, 


not always, and that sometimes the foul-lime was 
hauled away in carts and wagons;—whenever a far- 
mer came for it, it was given to him. 


of the gas. 


To a visitor of a gas works, where the delicate 
sense of smell is quickly impaired, the foul-lime in 
the purifiers is not exceedingly offensive, and at the 
moment of discharging one of the boxes and of the 
dumping of the material in a heap, the offensiveness | 
is not so decidedly evident; but after short exposure | dock.”’ 


to the air, and especially damp air, or when, having | tion, that the discharge of any foul water into the 4’ 3’ 
become wet, it is permitted to dry in the sun, the | harbor of Boston will not materially increase its vile- 


propagation and dispersion of effluvia is disgusting, | ness. 
even to those employed in the works and whose bus- | 


iness it isto endure the smell. 


lime certainly occurs after exposure to the air, as is| used the material 
evidenced by an increase of heat, and it is certain | many an expensive lawsuit followed. 
erous substances. 

In the analysis and purification of gas, by the Rev. 


¢ seq.) these words : ain using lime purification alone. 


liest successful attempt to purify gas was by means of 
lime water, and except for the difficulty of disposing 


The wet-lime process consisted in passing the crude 
gas in small streams or broad, thin sheets through a 
mixture of lime and water of the consistency of the 


The spent material had (and Las yet when used) all 
| the filthiness of foul lime as usually made, concentra- 
| ted by about twice the proportiou of objectionable 
This foul lime is taken in wheel-barrows and re- substances, added to which is the absorbed ammonia 
in the watery portion, and the whole is liquid, so that 


: Although the dry lime process was introduced 
purifier-house floor about six feet above that of the | j, England as early as 1845, it was quite thirty years | 


| the opinion of most the gas-works managers (then 

At the time of my first visit to the gas-works, in | comparatively small in number) was as decidedly 
February, 1876, there was a barge receiving the spent- against the feasability of purifying by dry lime, as 
lime from carts, which were hauling it acroxs the short | similar opinion was agaiust oxide-of-iron processes in 


Prof. Chandler says the wet lime process is yet in 
going away, but a number of laborers were breaking | yse at Cork, Ireland, and it is probably also in use in 


In this country, I think that it is only at Boston 
there were barges ready to receive the material, but | that it continues to be used, and the managers of the 
works are yet well-sat‘sfied with the resulting quality 
I learn from Mr. W. W. Greenough, the 
agent and treasurer of the Boston Gas Works, ‘‘ that 
the foul-lime water after use in the purifiers is run in- 
to a close tank, without any exposure to the air, where 
it is allowed to settle and the water drained off into a 
dock or tank, where it is again retained and still fur- 
ther clarified, almost all the lime remaining in the 
It can be averred, without much exaggera- 


The invention of Hills, in 1849, of oxide of iron as 
A somewhat active | a purifying agent, was at once seized upon by British 
decomposition of some of the constituents of the fonl- | gas-makers ; some paid the claimed royalties, others 
and defended themselves, and 


no improvement is apparently made. This fact ‘arises 
from the want of interest by thore who use the pat 
ent, in the publication of what they individually are 
accomplishing, or improving upon, in their practice 
and it followed in this case, as in others, that when, 
in 1863, Hill’s patent expired, there was little record 
available in this country describing the details of its 
use, althongh the process had met nearly universal 


adoption. I was, therefore, in 1866, glad to avail 
myself of the opportunity to see how far the oxide of 
iron process succeeded, and to examine methodsof use. 

Taking one of the larger works in the kingdom, un_ 
der managen.ent of the highest reputation, for an ex 
ample; I found at the works of the Birmingham and 
Staffordshire Gas Company, Hugh Young manager 
the process of purification was as follows :—First, ‘‘ a 
single purifier with one wooden screen only, on which 
was two inches of sawdust wet with weak sulphuric 
acid. After this the ammonia test was perfect; a 
paper each month [constantly exposed} being taken 
to show for that month of exposure at the meter no 
‘ Next 
followed for the removal of sulphur, a set of four pu- 


ammonia was present [had been passed].” 


rifiers, three of the number being in use for the pur- 
pose al any one time; each of these purifiers had two 
trays of oxide of iron, each seven inches deep [the 
oxide| lasting one week without changing [any one 
of the purifiers being thus changed each three weeks, | 
and then requiring three days exposure for revivifica 
tion, the oxide of iron answering for three or four 
months before chemical change to sulphate [?] is ef 
fected to so great an extent as to impair its action, it 
is then sent to the chemical works to be used in the 
manufacture of sulphuric acid. In the bottom of 


these purifiers is placed one tray of two inches of hy 


drate of lime | dry lime as ordiuarily used], which in 
the same time becomes snow-white carbonate by af 
finity with carbonic acid, this lime improves the gas 
two candles.” 

This was wy first personal observation of the use et 
| oxide of iron, and my time being limited I visited no 
other works; but after my return to America in 
March, I made it a matter of great urgency upon 
managers of works in this country, to adopt the same 
or a similar process ; both to avoid nuisance and re 
duce the cost of purifying—without success, however. 

In January, 1870, I again visited the same works 
and found some changes, which I communicated to 
friends in this country, as follows ;—‘‘ The purifica- 
tion is oxide of iron (red hematite ore from the bank 
crushed to powder, with one-third its bulk of saw- 
dsut) ; one ton of ore is used for each five millions of 
gas. Surface of oxide in purifiers, one-half what I use 
for lime purification, and the duration before revivifi- 
cation four to six times as long as is usual for the lime 
The layers of oxide used are six to 
eight inches deep in the boxes, but the oxide must be 


te become foul. 


spread about two or three inches thick on the revivi- 
No offensive odor is exhaled at any time 
Of course, the pressure on the 
purifiers is heavy—fourteen inches of water column in 
all. The seals of the boxes are two feet deep and the 
boxes four feet three inches deep, and three layers of 


fying floor. 
by the oxide of iron. 


oxide are used. 

‘*The arrangement is a pair of ammonia purifiers, 
16’ by 16 by 3’ or 4 feet, one of which is used alter- 
nately for removal of ammonia from the gas, giving 
to two sets, of four each, oxide purifiers, 20’ by 20’ by 
3” (of these oxide purifiers only three of each ope- 
rate at once), and the gas from these two sets to one 
of a pair of) carbonate purifiers 16’ by 16’ by 3’ or 4° 
In the ammonia purifier, sawdust damped with sul 
phuric acid was used ; one of them is emptied once in 
With this precaution the ammonia-test 
The sawdust is supplied and 


three weeks. 
is absolutely perfect. 


' aig Hills had the removed for nothing. A lime purifier is changed each 
that this decomposition does not destroy the odorif- | satisfaction of winning and of obtaining some remu- 


neration, and at the expiration of his patent his me- 
thod was so well established that none of the larger 
W. R. Bowditch, (one of the mest practical scientific | gas. works neglected to adopt it, and since that time 
writers on the subject,) 1867, will be found (folio 19| no considerable works have been built in Great Brit- 


three or four weeks, and the removal of carbonic acid 
The lime could be 
reburned, but the farmers took it away at prices which 
paid for new burnt lime. The sulphur-test was below 
inspection allowance always, and the gas was sixteen 


was nearly perfect at all times, 


It always happens candles. There is no secret, mystery or trouble vith 


* About this date (1844) the use of gas was increas. | that during the existence (life) of any original patent | oxide-of-iron purification.” 
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These works are about half the size of the Philadel- 
phia works. There are, or were, two companies in 
Birmingham and Staffordshire Gas Company is down 
in my notes as thirty miles extreme length and ten 
miles extreme width, with three principal works, and 
a make of one thousand millions per annum; and 
with over three hundred miles of connected mains. 

In the Paris Gas-Works, at La Villette, the material 
known as ‘“‘Laming process” is in use, being a mix. 
ture of prepared oxide—that is, oxide of iron made 
from copperas (sulphate of iron), wood cuttings from 
a planing machine, and slacked lime in proper pro- 
portions. I find notes of this :— . : : 
“The revivifying-room was strong with pure ammo- 
nia, but there was not the least offensive smell in all 
the works.” ° * . 


It would be possible for me to quote from my notes 
the process and a description, with proportions of the 
apparatus for purifying, a! several works, in London 
particularly, but it would only exhibit a repetition of 
the same general facts, and it is sufficient to say here 
that all my observation, with the best-known works, 
failed to impress me any more fay orably than those at 
Birmingham did. Since 1870, the progress ot coal- 
gas making has changed very little, hut numerous 
publications have been made, in which the actual 
practice of gas purification with oxide of iron and its 
adjuncts has been well described ; accompanied, to be 
sure, by more brilliant notices of schemes, which 
make it difficult for a man to distinguish between real 
performance and projected expectation. 

The introduction of the use of oxide-of-iron purifi- 
cation in the works of the United States is yet very 
rare, but for some two or three years back the system 
has been employed at the New York Gas Works, in 
New York City, where a patent mixture of St. John 
and Cartwright is in use, and also more recently, at 
the Mutual Gas Works, another oxide-of-iron mixture 
is used, which is understood to be under another pat- 
ent or to be a secret. On the 17th of February last | 
visited these works, 

At the New York Gas Works, which are located on 
Avenue A and East Seventeenth street, (occupying 
two or three blocks or parts of blocks on and near the 


East River,) I found the ordinary compartments of a | 


modern well-planned gas works. The operations of 
the works were transacted with usual care, order and 
with much regard to avoid cr prevent any nuisance. 
The several settings of benches I was told aggregated 
eight hundred retorts (13” by 23” by 9’), and two 
hundred and sixty pounds of coal was used with five 
changes in twenty-four hours. 
that I first saw the mechanical charger before referred 
to. The emanations from coke-quenching and retort 
opening and charging, escaped at the ventilators, but 
as the works are on the level of the adjoining streets 


the steam and smoke ascends and is dissipated so as | 


to avoid cause of complaint. 


There were two sets of purifiers, twenty feet by 
twenty-four feet on the floor, by five feet deep, having 
two feet seals for the covers; with a thirty-inch main 
pipe and twenty-four inch branch to, and from, each 
set of purifiers. The purifiers had asingle layer screen, 
each with a bed of oxide preparation twenty inches in 
depth. The preparation was said to be oxide of iron, 
iron-borings, charcoal and I think lime. The beds of 
oxide preparation in the three purifiers gave but two 
inches of water column as the resistance pressure, as 
exhibited to me ; and the time of service of a bed be- 
fore it was fouled (for the full production of the works 
—about twenty-five thousand cubic feet per day per 
set of purifiers) was said to be three to four days. 0, 
about eight millions cubic feet of gas would pass a 


set of purifiers before a bed would require revivifica- 


tion. 

The reviving of the preparation was done in a yard 
and in an old deserted and open retort building adja- 
cent to the purifying house The material was heap- 
ed as usual, for other oxide, one day, and gradually 
spread to avoid the excessive heat which attends a 
more complete exposure to the air. 

The odors attending this revivification were much 








It was at these works | 


less obvious than that accompanying the hand 


foul lime at Philadelphia, although not so strong with 
ammonia as I have general)y found at pnre oxid 
heaps. They were using an ‘‘enricher” of ten pe 
cent. of cannel coal to bring the gas up to sixteen 


candles quality, indicating a somewhat imperfect r 
moval of carbonic acid. 


It should be stated he re, that good Westmoreland 
or other American gas-coal will yield, with careful 
| charging of the coal into the retorts, quite four and 
| one-half cubic feet of gas (of sixteen candle q ty 
to the pound of coal; and if any coal, by 
or otherwise, fails to give this quantity for the yield, 
it is customary to put in, as part of the charge, a por 


like cannel 
be capable of giving gas of twenty-four to thirty can 
dies quality ; and this act is called 


tion of coal which will of itself alone. 


* enriching 
I next visited tie Mutual Gas Works, Eleventh 
street and Avenue D, on the East River At these 
works they have in all ninety-five benches for coal-gas 


with six retorts to each bench, and nine 


benches for 


naphtha-gas, also with six retorts to each bench 


retorts were 13” by 24” by 9°. The largest qual tity 
of gas possible, was made from the coal-retorts—or a 
little over five cubic feet per pound, on the averags 
for the year’s work ; and this gas was then 
by naphtha-gas of forty-candle quality, to bring the 
whole gas delivered from the holder up to twenty-can- 
dle quality. 

The usual work of the retort-house here, presented 


rhe 


rooms might have been a parlor for all the odor al. 


no subject for comment washer and condenser 


lowed to escape; the washing was dont 


wholly with ammonia water. There were tw 
purifiers, each twenty feet by twenty-four feet on th 
floor, by three feet deep, with twenty inch seals Ir 
these purifiers there is but one layer of an oxide pr 
paration, twenty-eight inches in depth 

The preparation was a secret one, perhaps patent 
ed, and the ga3 was perfectly satisfactory for 


sulphur 


purificatien, the same prepared material had been in 
use over a year, and the purifiers required changi 
once a week or so, 

An inspection of the revivifying floor was mn 
more satisfactory to the nostrils than that previously 
made at the New York Gas Works, but 


effiuvia was present—-that is, such a smell as attends 


a slight gas 


gas-lime as distinguished from the ammonia-vapors of 


pure oxide of iron revivification, I came away from 


these works withont a trace of odor in my hair or 


clothes ; while the result of two visits, of similar du 


ration, at the Market street works was, that at both 
times the odor brought away was persistent and ob- 


noxious to an excessive degree, remaining attached to 
clothing for two or three days afterwards 

It is proper to say, that as a naphtha-gas is used for 
enriching, the gas of the Mutual Company is, in some 
measure, independent of the presence of non-lumin- 
ants, since a little more of the naphtha-gas will over 
come this cause of imperfection ; that th, 
naphiha gas is an experiment of yet undetermined 


and, also, 
result. Former attempts to supply mixed gases and 
‘*carburetted gas” have terminated unfortunately, 
from troubles vf distribution in the mains or services, 
or in burning, or by cost of production, or in some 
unhappy way, to most parties interested. 

These examples will serve to show that some pro 
cesses of oxide of-iron purification are practiced in 
the United States, and that they are comparatively 
devoid of objectionable smells. The managers of th: 
two works here instanced, state that the cost of oxide 
of-iron purification is much less than half that of lime 
purification. - 

In the quotations from my notes upon the use of 
oxide of iron for purification, allusion is only made to 
the avoidance of odor, and no definite description is 
given of the process of revivification and its products. 
‘'o supply that want of completiveness of the notes, I 
will state, the material is removed from the discarded 


purifier and wheeled in barrows to a covered floor, 
| where it is first piled in a heap three to five feet in 
|depth. So soon as itis exposed to the air, it com- 
‘ 
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f | mences to heat, and it is therefore banked at first, in 
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order to give a surface-exposure only. The heating 
ided with a copious effusion of ammonia-gas, 

trace of naphthaline odor, and a little steam 
from evaporation of moisture from the oxide, which 
is usually damp from condensation from the gas. The 
next day after making the heap, it will be sufficiently 
ooled to be turned over into rows, and on the fol- 
lowing day to be spread in a thin layer. If the floor 


is large encugh to allow this spreading to form a layer 


rttayr 


with « 
VitD 


yo to three inches thickness, no further turning 


is requisite; but the oxide must be raked once 


or twice on the third day, andif the layer be thin and 
the oxide manipulated at the proper time, it will have 
been revivified at the end of the third day. The effu- 
sion of ammonia ocenrs only when the oxide is turned 
ver or disturbed, and is of short duration (a few 
after the 
[he principal chemical changes are substantially in- 


minutes only turning or spreading ceases. 


ron 


attempts have been made to revivify the ox- 
ide in the purifiers without moving it, by admission 
f air through suitable connections, but they have re- 
told 


great heat evolved when the pressure of air is suffi- 


sulted in failure (1 am in consequence of the 
nt to pass it through the bed of fou! oxide. 
It must be remarked that the resistance of flow of 
s through the purifiers is mach greater for the gene 
eral system of oxide purification than for lime purifi- 
ition ; but it has been shown that the requisite ap- 
paratus for impelling the gas already exists at the 
Market street works, and the question of additional 
power needed to effect the purpose is really insignifi- 
cant, as the movement of all the gas possible to be 
made at these works at any time, under eighteen 
nehes of water-column pressure, will not exceed the 
performance of a ten horse-power engine. 
} The process of oxide-of-iron purification results in 
rreat At the 
| New Y it was asserted that the entire 
cost of purification did not exceed five-eighths of a 
cent per thousand cubic feet of gas made. It is un 
questionable that the use of the oxide process would 


saving of expense to the gas-maker. 


ork Gas Works 


result in great profit to the Gas Trust from saving of 
labor and of 


highly 


crude material, and I believe would be 
advantageous to the consumers, in the im- 
provement of the quality of gas made, the value o¢ 
which would far more than recompense the cost of in. 
troducing the process. 

Chere is yet another way to avoid the nuisance pro 
ceeding from dry-lime purification, which is exhibited 
at the works of the Manhattan Gas Company, visited 
by me on the 16th and 17th of March (ult.). The 
North River Station of the works of the Manhattan 
Gas Company of New York, is located on the blocks 
of ground west of Tenth avenue, on West Eighteenth 
Omit- 
ting any general description of the works, only to say 


and Seventeenth streets and adjacent streets. 


that the condensing and washing house was devoid of 
the least possible odor, I will proceed to a particular 
1ccount of the system of ventilation of the foul lime 
resulting from dry lime purification, there in success- 
ful operation. At these works they have (for the one 
thousand and thirty-two retorts in the benches, eight 





hundred and forty—highest number in use at one 
three sets of purifiers, seventeen by twenty-two 
feet on the floor, by three and one-half feet deep, 


time 


with seven layers of lime in each, and the usual cen- 
necting pipes of inlet and outlet. 

Besides these usual pipe connections for gas, they 
have likewise connected to the bottom of each purifier, 
a sixteen-inch pipe with a suitable stop-valve; these 
pipes join into a twenty-four inch main-pipe, and the 
latter connects to an exhauster, in this instance a 
From the 
exhauster, a twenty-four inch pipe leads to a jet- 
washer, which corresponds in construction to that be- 
fore described at Market street works, only it is bnt 


species of screw-fan, five feet in diameter. 


one-fourth the length (that is, ten feet in lieu of forty 
feet on the floor), the height and width being about 
the same as the Philadelphia washers. All this part 


| of the apparatus is in close proximity to the purifying 
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house. From the washer, the pipe continues to 4/ page of the stacks is surrounded by temporary build- The Beckton Gas-Works, of the Chartered Gag 


drain-pipe three feet high by two feet wide (egg shape 
which leads under the roadway of West Seventeenth 
street, nearly one thousand feet, to a deodorizing 
building. This deodorizing building has two closed 
deodorizing-rooms, with only a doorway for entrance, 
and on the floor of each room is a brick deodorizer- 
box, without cover. These boxes are thirty feet long 
by sixteen feet wide by three and one-half feet deep, 
and have seven layers, of similar construction to | 
those used in usual dry-lime purifiers. Branches 
from the main drain pipe, controlled by valves, open 
into the bottoms of the brick purifiers ; and openings 


also controlled by valves, from the upper part of the | 


rooms, lead to a chimnev seventy feet high. The 
screens are covered with ventilated spent lime, about 
one-tenth of all the lime being used at these second- 
ary purifiers. The purpose of this apparatus is the 
ventilation of the foul lime in the purifiers, and it is 
effectnal in this way : 


When a purifier is ready to discharge, and is shut | 


off as usual from the gas-works by the centre-valve, 
the cover is lifted from the seat and suspended about 
one inch above the box. The valve of the ventilating 
pipe is opened and the ventilating exhauster started. 
Air is sucked into the purifier from the top, and the 
foul lime is ventilated for one and a half hours, at the 
end of which time it will be found decomposed and 
deodorized to such an extent that it can be properly 
denominated spent lime; at all events, it is devoid of 
any marked unpleasant odor, and will have ceased to 
possess the power of originating them. In this con- 
dition, spent lime is really availabie for immediate use 
for agricultural purposes. 
lime in the box heats to, perhaps, 140°, and from an 
approximate estimate, fuunded on the speed of the 
fan, (six hundred revolutions per minute,) about 
300,000 to 400,000 cubic feet of air will have been 
passed through the layers of lime. 

The wash water is brownish yellow, and not offen- 
sive; it is run off into the sewer. 

Very unexpectedly, the long drain-pipe main was 
found to have acted as a condenser of naphthaline, 
whose presence in great quantity, in foul lime, has no_ 
been before noticed. The pipe was coated with napht 


thaline to the extent of five or six inches after a year's | 


use, and it was removed by introducing a jet of steam 
and blowing it through by means of the exhauster. 
[It would seem that naphthaline was soluble in steam 
or vapor of water, while it is nearly insoluble in wa- 
ter. | 

Having reached the secondary purifying house, the 
foul air is passed throngh one of the rooms and dis- 
charged through the chimney into the open air. 
deodorizing material in this case was stated to be 
spent-lime from the gas-purifiers. It was found that 
pure lime had no effect on the foul air, and at the 
suggestion of Mr. Carl H. Schultz, chemist, New 
York, the spent-lime was employed with great success 
The lime on the deodorizing screens is revived in 
part, by forcing /fres/ air through it for an hour, after 
the operatiou of ventilating a gas-purifier has ceased. 
The lime is customarily changed in the deodorizing- 
house, for every purifier changed in the purifying- 
house. This operation is highly satisfactory to the 
Manbattan Company, and answers to meet all the re- 


quirements of the New York Board of Health, whicb | 
has forbidden the use of dry-lime purification at the | 


gas-works of that city. 


{§§ Sia.] At the Market street works, besides the 
manufacture of gas, there are two perpetual limoe-kilns | 
for the making of oyster-shell lime for use in the pu- | 


rifiers. This branch ofthe business is not carried on, 


to my present recollection, by any other gas-works in 


this or in other countries. 


The plant is a very simple one. 


** stacks, 


diameter, with the lower part reduced to perhaps 
three feet ; square openings from one side permit ac- 
@ess to the bottoms or hearths of the stacks. 





During the operation, the | 


The | 


A stone structure 
about thirty feet long by sixteen feet broad and 
twenty-five to thirty feet high, contains two kilns or 
” internally cylinders of eight feet or so in 


The 


ings or sheds. These stacks are situated between the 

purifying-house and the Schuylkill river, and are 

about one hundred and fifty, or two hundred feet 

north of Chestnut Street Bridge ; between them and 

the bridge, the space of wharf is utilized, first by the 

foul-lime dump, and next, by a pile of generally 

twenty thousand to forty thousand bushels of oyster- | 
shells (or more). 

The operation of making lime in these stacks, is to 
charge at the top a quantity of oyster-shells, mixed 
with one-fourth the quantity of coke breeze and fine 
coke dust ; and at certain regular intervals some bars 
of iron are driven in across the tops of the openings 
| to the hearth, and the burned oyster.shells under the 
| bars, now converted to lime, are drawn out; when, 
|removing the bars, the charge falls from bottom to 
| top ; and after the stack has once been lighted, the 
process of burning will go on continuously with regn- 
| larity. 


At first there arises and escapes from these kilns 
| the steam from the moisture of the oyster-shells, 
| laden with the odors of cooked oysters, mingled with 
those proceeding from decayed remains; and after 
this, and accompanying ‘t, escapes a volume of near- 
| ly pure carbonic acid ; together with a little chlorine 
| vapor or gas, and some small quautity of other gases. | 
This carbonic acid proceeds from the carbonate of 
lime of which the oyster-shells are mainly composed, 
and from the combustion of the coke, which disap- 
pears altogether during the process ; and as this gas, 
at the temperature of leaving the kiln, where the 
upper layer of oyster-shells and the moisture will 
have nearly taken up all the heat of burning the 
coke, which occurs at or below the middle of the 
| stack, has about the same density as the external air; 
| it follows that, tlthongh it may diffuse rapidly, yet it 
wen not disipate by ascension. 


Iam informed by 
competent authority that the height of the approach 
of the Chestnut Street Bridge, in front of the heap 
of oyster-shells at the gas-works, is thirty-one feet 
|six inches above top of ground. 


Consequently, as 


Company of London, which are situated nearly eight 
miles below the centre of distribution, and where 
there are two thousand one hundred and sixty double. 
ended retorts, (equivalent to four thousand three hun- 
dred and twenty retorts of the Market street size, 
can be taken as an example of the recognition of the 
comity of the public as weighed against the right to 


| carry on objectionable manufactures in the midst ofa 


city, no matter how necessary to the city itself such a 
manufacture may be. Any person will tolerate and 
endure in his shop, laboratory, manufactory or avo 
cation, odors or dust more or less unhealthy and dis- 
agreeable, but no one will desire these inconvenien- 
ces at his home. 
RosertT Briaas. 
Sworn and subscribed before me, this twenty-fifth 
day of March, A. D. 1876. 
Epwarp 8. Haran, 


[sEaL ] Notary Public. 





Affidavits on Behalf of Trustees of Phila- 
delphia Gas Works. 
RoGERS AND OTHERS v8. NATHAN HILLS AND OTHERS. 
JII.—Dercemper, 1875.—1047. 

Thomas R. Brown, being duly sworn according to 
law, doth depose and say: 

That he is the chief engineer of the gas works un- 
der the control of the individual defendants in the 
above, and has occupied that position since March 
27, 1868. 

That the gas works referred to in said bill were lo- 
cated in their present position as early as 1835, though 


| large valuable improvements have been added thereto, 


so that the amount of invested capital therein is over 


| one million of dollars. 


the tops of these kilns are nearly at the same level as | 


| Chestnut Street Bridge, (about two hundred feet dis- 


tant to the southward, ) and of Market Street Bridge, | 
(about three hundred feet distant to the northward, ) 
| any current of air up or down the river will sweep | 


| these gases and odors directly across them. 


| ‘The oyster shell heap, near Chestnut Street Bridge, | 
emits disagreeable odors and, speaking of it in the | 
mildest terms, can be generally denominated as offen- | 


sive to the public. I only state the existence of the 


| heap to complete my narration of the arrangement 


Station of the Philadelphia Gas-Works. 


ISI. It cannot be said by any person practically 
acquainted with the manufacture and supply of gas, 


and competent to advise on the location of gas-houses, 
| that the Market street works are judiciously situated 


as regards the main thoroughfares and streets of the | 


| city, although the place may give, at this time, great 
advantages for distribution. ‘The barn-yard and the 


pig-pen are necessary adjuncts to the farm dwelling, | 
and the farmer is happy in their contemplation ; but | 
if the county lays out a road behind the farmer's | 


house, when his barn is outgrown he will be likely to 
build a new one in another place. 


| were not removed, in place of having been recon- | 


structed on a larger scale, a few years since. 

The holders could have been and should have been 
preserved, and possibly additional ones erected, but 
after the entrance of the city was established by the 
erection of the passenger station of the Pennsylvania 
Railroad, and Market street became the important 
avenue, some reasonable expenditure should have 
been incurred to have removed the operation of mak- 
ing gas to some other partofthecity. And this could 
have been done by the construction of a single five- 


mous outlay, considering the importance of the ob- 
| ject. 


and occupation of the grounds of the Market Steet | aa : ; 
| result will, in the burning, produce an offensive odor. 


It must be regarded as a grave error that the works | 


foot or six-foot wrought-iron pipe main, at no enor-| 


That deponent believes that all of the private 
houses of which complainants claim to be owners 
have been erected since the establishment of said 
works, and that they receive their gas therefrom. 

And deponent denies that any influence is referable 
to said gas works injurious to public health; on the 
contrary, so far as the same is related to the hygiene 
of the neighborhood, it is positively for good. The 
absolutely healthy condition of those long employed 
at said works corroborates this. 

During winter, oyster shells are chiefly received at 
the gas works. ‘They are deposited in heaps and well 
bleached before putin the kiln. With rare excep- 
tions their conversion into pure lime is free from local 
objection on account of odor. It will happen that 
dead animal matter, with the wind favoring such a 


| ‘This, however, is of rare occurrence. and almost in- 
separable from their use. 

The purest lime is obtained from the shells, and 
As yet, no 
| apparatus is known which can convert them into lime 
and suppress the odor. Itis the intention of- the 
trustees, under my direction, to apply a method which 
I hope will attain this end. 

The bill asserts that the trustees du not apply mod- 
ern and improved methods for the purifiaation of gas. 


this is the best for the purification of gas. 


| These methods are not specified, nor the works refer- 
|red to where the same has been adopted. The two 
prominent methods are by the moist hydrate of lime, 
which is designated as the lime process, and which is 
used at the gas works of this city; and that by oxide 
of iron, which may be designated as the iron process. 
The latter does not secure as high an illuminating 
power in the gas, nor are the odors from the used 
iron less objectionable than those complained of by 
the plaintiffs. I[t is far more expensive. Where used 
the result has not been as satisfactory as that by lime 
process In this connection the ‘‘ Report to the Man- 
hattan Gas Company on the Merits of the Lime and 
Iron Methods of Purification,” I would refer to, with- 
out needless similar elab oration, which was sent me 
by their engineer, whose letter I would wish read. I 
desire that the letter of the engineer of the Jersey 
| City gas works on this subject, to me, may be also 
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I believe that an intelligent examination by 
experts, who are familiar with the results of actnal 
experiments on a large scale, will be without doubt 
in favor of the system of purification used at the Phil- 
adelphia gas works, although the iron process of puri- 
fication I shall advise the trustees to test, and I may 
be authorized so to do. Experiments of this kind 
cannot be rashly made, and the best method of which 
I have heard is the subject of patent, and the consent 
of the patentees must be obtained. 

In the gas works there is used yearly not less than 
200,000 bushels of lime, which are made at this place. 
The convenience and economy which the location of 


read. 


the kiln at the works produces cannot be over-esti- 
mated. and its removal would be injurious. I am not 
aware that the trustees could purchase shell-lime if 
they did not make it themselves, and if the business 
should be privately carried on by others, it could not 
be purchased as cheaply as we can make it. 
Tuomas R. Brown. 
Sworn to and subscribed before me, this 24th day 
of March, A. D. 1876. 
(Seal. } 


James J. Arison, Alderman. 


PHILADRLPHIA Gas Works, 
Orrice or Cuier ENGINEER, 
S. W. Cor. 22p ann Fizzerr Srs., April 1, 1876. 
Prof. Henry Wurtz : 

Dear Sir: I beg leave to submit to yuur examina- 
tion the enclosed documents. Believing that your 
advantages as a gas chemist for obtaining a familiarity 
(both theoretically and practically) with the history 
and practice of gas purification have been unsurpas 
sed, I request of you to return me replies, in the 
character of a scientific expert, to the appended list 
of questions, such replies to be affirmed under oath 
according to the proper forms. 

Yours respectfully, 
Tos. R. Brown, Engineer. 


QUESTIONS. 


1st, Please state your profession and past and pres- 
ent position and pursuits. 
2d. Have you any connection, public, private, pro- 


fessional or otherwise, which could be supposed to | 


restrain or influence your free and independent ex- 
pression of opinion upon a public question ? 

3rd. Have you had special opportunities to study 
the subjects of gas chemistry and gas purification, and 
if so, specify these opportunities and produce any 
documents yon may regard as authentic and signifi- 
cant, bearing thereon. 

4th. Have you read the documents entitled: Com 
plaint in the case of the Children’s Hospital et. al. 
versus Henry Bumm et. al., and the statements of 
different citizens of Philadeiphie, and of Prof. Chand- 
ler, Mr. Greenough, and others. 
how far and in what respects you may concur with or 
dissent from the same in reference to the 
technical and sanitary points involved ? 

5th. Have you examined the operations of making 
and purifying gas at the Philadelphia gas works, and 
do you find evidences that the operations are so con- 
ducted as to be exceptionally offensive to the citizens 
of Philadelphia ? 


chemical, 


6th. Have you as a gas chemist any suggestions to 


offer, looking to the satisfaction or mitigation of the 
complaints of the citizens of Philadelphia, that you 
have before you; if so, please state them ? 


No. 12 Hupson Terrace, Hopoxen; N. J., 
April 7, 1876. 

Thomas R. Brown, Esq., Chief Engineer Philadel- 

phia Gas Works. 

Slr: To the questions you have done me the honor 
to snbmit to me, I beg to offer the following answers: 

Answers to Questions 1 and 2.—My profession is 
that of a chemist. I claim also to be a general and 
practical scientific expert. I am a graduate (in 1848) 


and Master of Arts of the College of New Jersey at 


Princeton, and studied subsequently in the Lawrence 
Scientific School at Cambridge. 


| United States Patent Office, 


an Instructor in the Scientific School at New Haver 

State Chemist and Mineralogist of New Jersey; Pro- 
Medical College at 
Examiner in the Chemical Cl in the 
Washington, and 
sor of Chemistry in the National Medical College at 
Washington. More recently I have for five 
the 
Journal,” which, desiring entire indepen 


fessor of Chemistry in the 
ston, Canada ; 


edited (without stipend ** American Ga 
lence in pro 


igened a few months sir 


My position in the Pate 


fessional matters, I re 
nt Office and on tl 


Light Journal” gave me peculiar geneé faciliti 
for an intimate familiarity with the past and } 
history of the gas manufacture in this and othe 
tries. 

As editor of the Journal, I was enabled to visit and 
examine minutely a large number of onr most 
portant American gas works, and gain a knowledge of 
their operations and results 

My present position is, professionally, entirely ir 
dependent, unbiassed and untrammeled 

TI have no connection with any institution, educa 
tional or other; hold no appointment in any sanitary 
| or other public capacity ; am not and never have been 
a stipendiary of any gas company, and have no pecu 

niary interest in any method in use in any gas works, 
for purification or otherwise. 


| Answer to Question 3.—In addition to the above 
general opportunities, I have had special opp 
ties, such as this question relates to, for studying the 
subjects of gas chemistry and gas purification In th 
cases of the investigations made by the New Yor! 
| Board of Health into the ‘‘Gas Nuisance,” I was re 
tained by both the Manhattan and Metropo 


Light Companies, to examine and report, as 


Itan (ras 
1 chem- 
| ist, upon their modes of lime-purification. in compari 
| son with iron-purification generally, and among other 
things made a eRport to the Manhattan Company ir 
1868, of which a copy accompanies this statement 


At the desire of the Metropolitan Company, I ay 


peared and was examined upon the subject before the 
Referee of the Board of Health, and 
| which will be found printed in the pamphlet that } 


pave testimon' 
been specified by Prof Chandk ) in his statemer be 
| entitled, ‘‘ Report on the Gas Nuisance 


I have, since this, examined professionally the 


cial iron methods of purification (those of St. Jol 
and Cartwright) in use at the two large works in New 
| York city, the New York and Harlem, and made ex 
| perimental investigations. the results of whicl 

| trol in my mind, to some extent, the inferences re- 
garding these special iron methods drawn in my report 
|to the Manhattan Company, these results being on 
record in the files of the ‘‘Gas-Light Journal,” and 
| stated also concisely below under Chemical and Teci 


nical Considerations. 


And please state | 


| Answer to Questions 4 and 5.—I have examined the 
| more important of the documents referred to, with all 
|the care and deliberation that a too-brief period of 
time has permitted, and believe I have ascertained 
land fully comprehend all the essential points con 
tained therein. My discussion of them may, I fear, 
| be both less complete and less concise than if more 
time could have been given me. 


I have also made a visit, at my own desire and sug 


gestion, to the Market street gas works, and exam 
ined them fully in every part. 


I shall make reply to questions 4 and 5 jointly, and 
| divide the subject into the following five heads 
| (1st.) Special Circumstances of the Market street 


works. 

(2d.) Nature of the Nuisances involved 

(3rd.) Sanitary Considerations involved 

(4th.) Methods of Purification, and Chemical Prin 
ciples thereof. 


(5th.) Technical Considerations involved 
(1.) Spectra Features oF THE Casze.—These are 
Few 
works in the world of so great a magnitude are so 
situated as these; in close proximity to a resident 
population ,many of whom are of an elevated class, 


mainly obvious, and need but allusions gas 


I was subsequently | and contiguous to one of the greatest thoroughfares 
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the Continent, and two bridges over which it may 
be said that the whole people of the United States 
tre liable at 

Your works are at the same time of exceptional 
magnitude, there being but one single station on this 
Continent (the Eighteenth-street station of the Man* 
in Company in New York) which approaches 
near it in the amount of gas ‘made, and probably but 
one or two across the Atlantic which equal that amount. 


any tlie to pass. 


It certainly behoves us, therefore, to consider care- 


the matters covered by these questions. 
is just, also, to remember that the march cf the 


ease of your manufacture has been probablo more 


pid than in the case of any other gas works in the 


NATURE OF THE Extant Nuisance.—The mean- 
ing of ‘‘ nuisance” is vague, and varies with the in- 
lividual using the term. 

[It should mean something hurtful to individuals, 
vhich can be remedied without greater hurt to the 
1 weal. 


is discussion I cannot enterintonow. The com- 


plaints of the citizens submitted to me claim four 
sources of nuisance, one of which, the shell-lime 
kilns, is most insisted on; next, the smell of putre- 
faction from the shell heaps; next, the smell from 


the 


, 
spent lime discharged from the purifiers: ands 


lastly, the odor from the quenching of the spent coke? 
as discharged from the retorts. 

lhe Shell time Kilns.—As 1 am told that these 
are at once to be done away with, it needs only that 
[ should express my approval of this intention. 

The odor of all burning animal matter is notori- 
vusly repulsive, and to that extent hurtful to many 
and the fact that such effluvia aro 
in admixture with the heavy gas carbonic 

id, which in a quiet atmosphere will settle and 
spread over the ground, intensifies the objection. 

[ would refer, with full concurrence, to the testi- 
of Mr. Greenough (p. 57) on this point. 

I'he Shell Heaps.—Here J still more fully con- 


with the complaints made by the citizens of Phila- 
lelphia 


constitutions ; 


mony 


and must commend the determination to do 

yay with such accumulations of animal refuse, as 
vonnected with the gas works, which in all cities are 
too liable to be charged unjustly with annoyances 
proceeding from putrid matters, as manure, garbage, 


etc., to afford to maintain a system which justifies a 
harge of this kind. 
At the same time, 


I must be permitted to sugges 
that some exaggerated views appear to my mind, to 
have been taken regarding this matter. 

One medical gentleman has testified (p. 54) that 
the unhealthiness of the putrid emanations is in- 
creased by the heat of the kilns in burning the shells. 
This surprises me much, as it is a fact well known 
that the morbific poisons residing in putrid matter 
are destroyed, instead of being intensified, by a heat 
even as low as boiling water, much more by the héat 

f the kilns. Ido not, however, present this com- 
ment in the way of palliation of the system, which I 
say again should be done away with at once. 
| (c) The Spent Lime.—Regarding the complaints 
| under this head, upon which less stress appears to be 
| laid by the citizens generally than upon the odors of 
putrefaction and burning, there is, nevertheless, 
more to be said; as the abolition of the system 
which gives rise to these odors is very far from being 
such a matter of simplicity as the removal of the o'7s- 
ter sh¢ 

Any change in your mode of purification is one 
revolutionary in the whole 
»onduct of your business, and one which requires the 
utmost cireumspection, and the most thorough study 
and investigation of all the circumstances, internal 
and external. 


much 


lls and lime kilns. 


which may be said to be 


Under this present head, however, we 
have but to look at the nature of the odors or effluvia 


! evolved under your present system. 


In view of the fact that in all previous cases of com- 
plaints against gas works by the public, that I am ac- 
qnainted with, the spent lime has been the chief cause 

| of complaint, it was to me a matter of surprise, be- 
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fore visiting your works, that comparatively so little | gentleman (p. 31) has deposed in substance, that 


stress was aid upon this special and characteristic 
kind of emanation by the residents of the neighbors 
hood, 

In other cities, where lime is used for purification 
of gas—which is the general rule throughout the 
United States—it has become fashionable to impute 
all evil odors to the spent lime. 

On observing the extensive and powerful condensers 
which you possess, however, I recognized the reason 
why your refuse lime does not evolve odors as offen- 
sive and persistent as is often the case. 
gest that Prof. Chandler and the other distinguished 
gentlemen who have made the depositions you refer | 


I would sng- 


me to, have, probably inadvertently, disregarded the 

important fact that complete condensation of impure 

matters is of the greatest consequenee in gas purifi- | 
cation, and that when this is accomplished, the chief | 
offensive constituents of the impure gas will have 

passed into the tar and ammoniacal liquor, and 

that very little is left to be taken up by the lime but | 
sulphuretted hydrogen, ammonia, naphthaline and 

carbonic acid, some of which, though noxious when | 
concentrated, as the physicians of the Children’s Hos- | 
pital have testified, are so rapidly dilated and de- 
stroyed by diffusion throughout the atmosphere, that 
I believe this goes far to account for the extraordin- 
ary fact—unparralled, so far as I know—that you have 
been handling one thousand bushels a day of spent 
lime, in so crowded a locality as that of your works, 
with so little comparative annoyance to others, as to 
lead to its ranking below the shell-lime kilns in this 
regard. 

I would also here introduce my reply to that part 
of your question 5 relating to the production of an 
exceptionally offensive nuisance; and while reiterat- 
ing my opinion about the storing and burning of the 
shells—which you are to abolish, as I understand—I 
would say that among the large majority of gas works, 
considering their enormous magnitude, I must believe 
to have been exceptionally inoffensive, as regards the 
spent lime. Nevertheless, more remains to be said 
upon this point under another head below. 

(d) The Quenching of the Voke.—My remarks upon 
this, als * I shall defer to other heads below. 

(3.) Sanrrany ConsmpERATions.—It is in every way 
becoming to the distinguished medical gentlemen who 
have joined in the complaints you refer me to, to 
manifest so praiseworthy a zeal in behalf of the com- 
munity ; and in so far as they err, it is of course on | 

| 
| 





the right side. I must, nevertheless, say that I be- 
lieve some of them do err, in exaggerating the “ noxi- 
ous ” character of the legitimate emanations from the 
process of gas-making proper, including the spent 
lime (apart from the putrid oyster-shell question). 

I would submit that it is, I may say, almost a uni- 
versal creed at present, throughout their own profes- 
sion, that diseases, particularly of the diptheritic and | 
typhoid character testified to in the Children’s Hos- | 
pital, proceed from blood-poisons not of a strictly 
chemical nature, like sulphuretted hydrogen and sul- 
phide of ammonium, but from such as possess a vital- 
ity and reproductive character of their own, ferments 
or parasitic growths—this;being known as the ‘‘ Germ 
Theory of Disease” of which indeed the eminent chem- | 
ist and sanitarian, Prof. Chandler, is a leading and | 
pronounced advocate. Notwithstanding this, some Of 
these medical gentlemen have strongly intimated that 
the sulphide of ammonium emanations may actually 
have conduced to typhoid diseases (see p. 8), thus 
needlessly alarming the community, as I believe. No 
facts are known to laboratory-chemists or to gas-men, 
both corstantly liable to live in atmospheres strongly 
impregnated with sulphide of ammonium, that would 
justify any such supposition. 

It is true that this fetid-smelling gas generally ac- 
companies putrid emanations from manure, excre- 
ment, sewage, rotting vegetables, etc., being in this 
case a provision of nature—harmless in itself, like the 
rattle of the Crotalus—to warn us awav from the hid 
den venom of disease, which itself is totally inodorous. 
In the gas-house sulphide of ammonium and other 


|}and a statement which stirkes me with 


**the gases emanating from coal-tar and other refuse 
material from the retorts, on the surface of the Schuyl- 
kill river, carry with them germs of disease and per- 
chance death.” LIassure you that I cannot hesitate 
one moment to regard this as an absolute misappre- 
hension, as far from the reality as well could be, 
much aston- 
ishment, considering its highly respectable source ; 
unless indeed it is an inadvertance. 

One other point in the testimony of one of the 
chemical experts I must be allowed to remark apon, 
under this head. This is found on page 66, where 
the quenching out of the coke from the retorts is sub- 
stantially stated ‘‘ to cause sometimes the evolution 
of arsenical compounds, as the coal sometimes contains 
arsenical pyrites.”’ 

This, if true, would be a fearful note of alarm! It 
should and would drive all gas works out of our cities 
without fail. Being sure that this is a mistake, and 
that it is moreover a chemical, minoralogical and geo- 
logical impossibility, from the fact that arsenic is won- 
derfully and exceptionally absent altogether, not only 
from the older rocks of whose ruins they are made 
up, I nevertheless have expended some little time to 
verify this by search. 
series of analyses of American gas-coals on record is 


The most complete and precise 


that of Prof. Wormley, who was chemist of the Ohio 
Geological Survey. It includes some Pennsylvania 
as well as Ohio gas-coals, and the analyst is himself 
one of the most distinguished students of arsenic and 

He 
I find 
that in the course of the thirty pages of his report on 
these analyses, he does not mention the word arsenic. 
I called also upon the distinguished geologist, Dr. 
John 8. Newberry, of New York, who was the director 


other poisons, that is, an eminent tozicologist. 
would not have missed arsenic, if present 


of the Ohio Survey, and he assured me that arsenic 
was unknown to him absolutely, as a constituent, in 
any part of the carboniferous rocks of Ohio and Penn- 
sylvania. I believe this is a spectre that may be con- 
sidered as laid, regrettirg only to have had to use so 
many words in the exorcism. 


(4.) Puzrrication-MsetTuops anp CHEMISTRY OF THE 


ight Aournal. 


Same.—Under this head I must begin with a few re_| 


marks supplementary to my appended Manhattan Re- 
port of 1868, on Gas Purification, my investigation 


| brown wolor. 


into the subject having of course advanced, in some | 


respects, in this period of eight years. The modifi 
method of Jron Purification known as that of St. John 
and Cartwright, which is referred to in that report. It 
was afterwards found by me-——upon extended examin- 
ation of the workings of this method at the New York 
gas works, after they had enlarged greatly their con- 
densing facilities, as well as at the Harlem gas works, 
where it has since been introduced--that much injus- 
tice was done to the merits of this invention in the 


report referred to. With the improved condensation, 


May 16, 1 
very troublesome neighbor,” I was nevertheless. de- 
sirous to reinforce this opinion by renewed observa- 
iions upon the working of methods that have been 
adopted in different gas works, to verify the principle, 
I therefore made a new visit to the scene of my ob- 
servations of eight years since, at the Eighteenth 
street station of the Manhattan Company, where I 
was received with all politeness by the chief engineer, 
Mr. C. V. Smith, who exhibited the working of the 
apparatus for ventilating the fouled lime in the puri- 
described in 


fying box s before removal. as has been 
Mr. Smith 


no essential change has been made during the inter. 


the pamphlet report of ] 


368. stated that 
val of eight years, no difficulties met with, and no re- 
newal encountered of the former incessant complaint 
of effinvia from the opened purifiers. As the immense 
purifying-house (one of the largest in the world) of 
this station fronts on the Tenth Avenue, a considera- 
ble thoroughfare, the test here is very satisfactory. 
Learning, however, that an improvement has re- 
cently been made upon this ventilating process and 
introduced with success into the works at Providence, 
Rhode Island, I immediately started for that place, 
where the courteous manager, Mr. A. B. Slater, also 
exhibited the whole process and apparatus to me, 
with every possible care in explanation and detail. 
The improvement—introduced, I helieve, by the 
Smith & Sayre Manufacturing Company, of New 
York city—consists mainly in the use, for the pur- 
pose of drawing air through the fouled purifiers, for 
ventilating and defecating the samo, of a steam-jet er- 
hauster ; the result being that a large part of the sul- 
phide of ammonium and other fetid matters drawn 
out of the spent lime is precipitated in solution with 
the water that condenses from the steam-jet, and flows 
away in liquid form. Itis then much easier to re- 
move the remainder of the effluvia before passing into 
the atmosphere, by means of an ordinary cold water 
To a chemist, seeing this arrangement in 
operation as I did, its simplicity, efficiency and gene 


scrubber. 


ral value are obvious. Experiments were made in 
my presence, by filling equal-sized bottles with the 
air, before and after passing the cold water scrubber; 
to test the efficiency of this latter in completing the 


defecation. Some lead-solution introduced into these 


| bottles indicated this by the comparative depth of 


These experiments were very satisfac- 
tory to me ; but it was still more so to actually inhale, 


|as I did for some time, the defecated air as it issued 
cations I have to make pertain chiefly to the special | 


I found, upon experiment, that the taking up of fetid | 


matters by the iron oxide, to be evolved again in re- 
vivification, was reduced to so inconsiderable an 
amount, that I felt fully justified in testifying (in 
conjunction with Prof. Chandler) to that effect ina 
New York Court, in which an accusation had been 
brought against the New York Gas-Light Company, as 


producers ofa public nuisance, of which they were | 


acquitted, it being found afterwards, as I was in 
formed, that the alleged nuisance came from a neigh 
boring establishment for the manufacture of sulphate 
ofammonia. This particular American iron-method 
is of such importance, power, economy and efficiency, 
and so free from offensive effluvia, that, were it not 
for special difficulties connected with your works, I 
would not hesitate to urge that you should examine 
into and test its operation in New York. 

These difficulties will be explained under the next 
head. 

Being a full believer, with the distinguished gas 
manager, Mr. W. W. Greenough, Agent of the Boston 
Gas-Light Company, whose testimony I find among 
the documents you have laid before me, in his opinion 


|} ments to which [ have been referred. 


from the scrubber. Except for a slight residual naph- 
thaline odor, this air was scarce to be distinguished 
from the air of the room in which the apparatus stood. 
Chis apparatus i: also exceedingly compact and inex- 
pensive in construction. 

5.) TecHNicaL or Practicat ConsipERations,—It 
thus appears, that to obviate altogether all possible 
offence, even to the nostrils of the public, from the 
spent lime, you have presented to you two plans 
to choose from, each of which has been found effici- 
ent by different large gas companies. One is, to 
change al! your present methods, materials and (to 
some extent) apparatus for purification, and resort to 
some mode of iron-oxide purification, as has been 
urged by several of the gentlemen making the state- 


In regard to 


| this, it is necessary for me to point out that these 


gentlemen have omitted to consider some undeniable 


| circumstances connected with purification by iron- 


oxide. One of the most important, and one which 


concerns you most vitally, is that an essential feature 


effluvia, no such venom is possible; yet one medical | that ‘‘ there is no necessity for a gas works being a | 


or the iron methods is the continual revivification and 
re-employment of the material. The revivification is 
accomplished by spreading it out ina thin layer on 
the floor of a building reserved for the purpose, and 
turning it over from time to time to allow of oxida- 
tion and restoration of its power. This always re- 
In the case of 
the New York Gas-Light Company, whose maximum 
make of gas is probably about one million and a half 
feet per day, quite a large building is devoted to this 
purpose of revivification. In your case, as your make 
must be put at nearly four times this amount, a build- 
ing shonid therefore be required covering four , times 


quires a considerable ground space. 
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the ground 
practicable under the circumstances of your works: 
there being no adequate space. On inspecting your 
purifying boxes, also, another practical difficulty ap- 
pears which has some weight. The mode of using 
the iron-oxide without trays increases the 


pressure upon the gas very considerably; and the 


seals of your purifying boxes would not be adequate, | 


so that new boxes would have to bu provided. 

Another difficulty in the way of your adoption of 
iron purification is strongly suggested to me by read- 
ing Prof. Chandler's statements. He claims that the 
carbonic acid which is left in the gas by iron purifica- 
tiyn, carries with it no detriment except a decrease of 
illuminating power ; his plan of rectifying which, is 
to ‘* take less yas from the coal” (page 38). Prof: 
Chandler has, however, failed to consider that this in- 
volves the leaving of the coke imperfectly carbonized ; 
and the inevitable result would be that the nuisance 
arising from the quenching or wetting of the coke 
would, considering your crowded location, become 
intolerable. 

The practical conclusion appears then to be that 
your proper course to meet the emergency and to re- 
move all cause of offence, actaal and colorable, cov- 
ered by the complaints made, is, in addition to the 


cessation of lime-burning on the ground, to introduce | 


the method of ventilating the spent iime by drawing 
air through it, preferably in the manner this is accom- 
plished in Providence, R. I. 


Question 6th having been virtuallya nswered alrea- | 


dy, I will therefore subscribe myself, 
Refpectfully, 
Henry Worrz. 
This affidavit is followed by the report made to the 
Manhattan Company in 1868, which was published in 
the Amerroan Gas-Licut JournaL August 17th and 
September 2nd, 1874. 





Some Methods of Estimating the Illumin-| 


ating Power and Purity of Coal-Gas. 
By 4. VERNON Harcourt, M.A., F.R.S. 
Reader in Chemistry at Christ Church, Oxford, and one of 
the Metropolitan Gas Referees. 
(From the Journal of the Society of Arts } 
nlite 
It is well known that coal-gas which has been puri- 
fied from sulphuretted hydrogen is not free from sul- 
phur, but retains, chiefly in combination with carbon, 
a quantity of this element, varying from ten to forty 


grains in 100 cubic feet. It is commonly believed 


coercive | 


that the small quantities of sulphurous and sulphuric | 


acid produced by the burning of coal gas distinguish 
jt unfavorably from other illuminants, and hence there 
is a general wish among both the consumers and pro- 
ducers of gas to remove as far as possible the last 
traces of sulphur. 

Sulphuretted hydrogen is one of the few substances 
for whose presence, even in very small quantity, we 
have atest which anyone can apply, which is quick 
and conclusive. 
doubt contributed greatly to the development ofa 
system of purification, by which coal-gas, at least in 


The existence of such a test has no 


London, is always and absolutely freed from sulphur- 
etted hydrogen. 
other sulphur compounds the manufacturer has no 
test so handy as the strip of lead-paper, to bear wit- 
ness at once when the purifying material needs re- 


In his endeavor to purify gas from 


newal. Increased facility of testing might lead, in 
this case also, to the discovery of better methods of 
purification or toa bettor management of existing 
methods. 

While endeavoring to turn to account for the puri- 
fication of gas the effect of heat upon it, which con- 
verts the bi-sulphide of carbon in gas into sulphuret- 
ted hydrogen, it occurred to me that a test might be 
based on the same principle. 

I have here a glass tube filled for two inches with a 
plug of platinum wire and foil. I cm passing gas 
through it, but as the gas is pure from sulphuretted 
hydrogen it does not affect the paper moistened with 


space. This, I scarce need add, is im™ ing. Now I heat the tube, and you will soon hav 


evidence of the presence of sulphur in the gas 


This, however, is only a qualitative test, or at most 
the rate at which the paper darkens furnishes a very 
rough indication of the amount of sulphur in the gas 
In the case of an impurity such as sulphuretted hy- 


drogen, which is to be wholly removed, a qual 


test of this kind is all that is required. But, as no 
means are known of arresting completely the other 


tative 





compounds of sulphur, and all that can be done is to 


reduce their proportion as low as possible, a qualita 
tive test is insufficient. What is required, as a guide 
in managing the process of purification, is a rapid 


quantitative test. 

To fulfil this requirement, I propose to sul 
for the lead-paper with the gas blowing upon it, a so- 
lution of lead, through which the gas shall pass in 


small bubbles. All the sulphuretted hydrogen in the 


portion of gas operated on is thus arrested; and, 
through the mixing of the liquid, an uniform color is 
obtained, whose shade the eye can compare with that 


ofasimilar portion of a standard colored liquid. If 
the passage of the gas is continued until the tint, 
which grows continually darker, matches that of the 
standard liquid, a definite and ascertainable quantity 
of lead sulphide must have been formed, containing a 
known quantity of sulphur, and that derived from a 
knowu volume of gas. The larger the volume of gas 
that must be passed before this tint is attained, the 
inverse 


smaller, in exact ratio, is the 


bi-sulphide of carbon in the gas. 


proportion of 


To prepare a lead solution which gives a clear tint 
instead of becoming turbid when acted on by sulphu 
retted hydrogen, I dissolve litharge in caustic soda, 
and add a relatively large quantity of solution of sugar. 
Nor each testing, a little of the solution thus prepared 
is mixed with twenty or thirty times its volume of 
water. 

For a standard of comparison, I have tried various 
coloring matters. Any red, yellow, and blue seem to 
give a brown. Cochineal, caramel, and indigo rightly 
proportioned, matched the tint of the colored lead 
solution very satisfactorily ; and the appearance of 
the liquid did not change perceptibly from day to day 
but, after some weeks, I found that my result had va 
ried, and that the gradual fading of the standard 
color was the cause. Since then I have used a mix- 
ture of the three sulphates of copper. cobalt and iron, 
substances which are perfectly stable. To imitate a 
dark shade which the colored lead solution has, prob 
ably owing to the sulphide of lead not being really 
dissolved, but rather suspended in a state of minut 
division, I add a trace of lampblack to the standard 
liquid. 

l the 


t 


Pasig at, 


Unfortunately, the colored lead solution a: 
standard look differently by daylight and by 
and, through the change of light, they become ex 
I have, there- 


fore prepared another standard for use by gaslight, 


tremely different one from another. 


and it happens conveniently that a mixture of the 
sulphate of cobalt and copper serves the purpose 

The volume of gas which has been operated upon 
is known with sufficient accuracy by reading off the 
the 
into the measuring vessel placed beneath. 


volume of water which has run from aspirator 


rhe 
ard has been made such, that to impart the same tint 


stand 


to the same volume of lead solution, there is required 
0.0025 grain of sulphur. From this datum, and the 
capacity of the measuring cylinder, I have calculated 
a table giving the number of grains of sulphur in on 
hundred feet of gas corresponding to each graduation 

The apparatus in the form in which I have it here 
is probably familiar to some who are present, as | 
brought it before the meeting of the British Associa 
tion of Gas Managers at Leeds last summer, and my 
account of it was published in the Jowrnal of Gas- 
Lighting. 
me by Mr. 
apparatus, which may, I hope, help to justify me in 
giving this further account of it. 

Mr. Wills suggested to me to use platinum as the 


But quite recently a suggestion made to 
Wills has led to an improvement in the 


solution of acetate of lead upon which the gas is blow | Beated material over which the gas should pass, he 





| plete analysis of the gas 


having observed that the development of sulphuretted 
hydrogen occurred at a lower temperature when the 
yas was in contact with platinum, than when it heated 
otherwise. 

Such an action of platinum upon mixtures of gases 
is familiar to chemists by many examples, and I can 
only plead in defence of the comparatively bulky and 
inconvenient form which my test has assumed hith- 
erto, that I designed it, in the first place, not for labo- 
ratory use, but to illustrate a chemical fact, which I 
] 1 to turn to account on a large scale for the puri- 


of gas. Those who have used it must, I think, 


I convinced themselves that when gas is passed 
through a | ayer of heated pe bbles, the sulphur eon- 
tained in it, with the exception of 8 or 9 grains in 100 


n} f 


feet, is converted into sulphuretted hydrogen, 
and can, therefore, be easily rem: ved. 

If any others have had this test in operation, as I 
have, continuously for several months, they will also 
have co 


onvinced themselves that the action of the 


heated 


surface upon the gas may be continued for an 
indefinite time, if the temperature is not allowed to 
rise too high, and if, at intervals of one or two months, 
air is drawn through the apparatus. 
Experimenting with this larger object in view, I 
made trial only of common materials which it was 
Perhaps it is im- 
possible that so costly a metal as platinum should be 


practicable to use on a large gcale. 


used in gas manufacture, especially where the object 
in view is only a slight improvement in the quality of 
the article 
| } 
use of gold on paper-hangings, little goes « long way. 


manufactured. But it is possible to em- 


oy costly materials for common use where, as in the 


Substances which can be dissolved, maybe spread 
over an indefinitely large surface, by wetting the sur- 
face with their solution. Mr. Deacon has thus ap- 
plied copper to the manufa»ture of chlorine, Whether 

r uot the action of heated platinum on gas may here- 
after find any more extended application, it serves 
exceedingly well the purpose of this test. It may be 
used by leading gas through either a piece of glass 
tube packed with platinum wire, ar a bulb filled with 
pumice which has been steeped in chloride of plati- 

im and ignited. 

[ have now in the second place to direct your at- 
tention to certain methods of estimating the illumin- 
Such methods divide them- 


those in which the amount of 


ating power of coal gas. 
into two kinds ; 


selves 


lig) 


t obtainable from a given volume of gas is, by 
some means, directly estimated, and those in which 
it is inferred from some other property of the gas. 

Of the latter, which I may call indirect methods, 
one of the best, but the most troublesome, is the com- 
y| This demands a special and 
somewhat complicated and fragile apparatus, and con- 
siderable manipulative skill on the part of the opera- 
tor. Improvements ‘n the methods of gas analysis 
have considerably reduced the length of the operation, 
but it can bardly occupy less than three or four hours. 

Some information, but of rather uncertain value, is 
to be derived from the determination of the specific 
gravity of the sample of gas. 

Absorption by bromine of the olefines, to which 
chiefly the illun:inating power of gas is due, is an op- 
eration which can be easily and quickly performed, 
and which should give trustworthy, though not very 
exact, indications of the relative value of different 
samples of coal gas. 

The simplest and most trustworthy of the indirect 
methods are those which depend upon the relation 
between the quality of different samples of gas burn- 
ing under the same conditions, and the size of the 
The size of the flame is 
most easily observed by giving it the form of a long, 
The 
samples of gas to be compared may be burnt when 


pressure, or at the same 
the length of flame may be kept con- 
stant and the required pressures or rates of consump- 
tion compared. The last-named modes of operation 
are those employed in Messrs. Kirkham and Suggy’s 
form of the jet photometer, and in the “duration” 
test. Still another mode of making the same compar- 
ison has recently been proposed by Mr. Sugg, who 


flame which they produce. 


narrow column as in Lowe's jet photometer. 


issuing either at the 
Or else 


same 
rate 
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THE inches ; | 


nasi rainfall upon this area is : fort y-five (45 
of this amount abont eighteen inches 
reaches the Fairmount dam, the remainder being lost 


The average rainfall 


40) per cent 


| by evaporation and absorption. 
was determined by a careful tabulation of monthly 
reports of observations made at various points in the 
Schuylkill valley; these reports extended in two in- 
Philadelphia and Lebanon, over a pe- 
The following data formed the 





A. M. CALLENDER & CO., 


| stances, Viz. : 
| riod of forty years. 





PROPRIETORS. 
< basis upon which the estimate of 18 inches available 
Editor—G. WARREN DRESSER. precipitation was made. | 
ee Boston.—The average rainfall collected from the | 


area drained from Lake Cochituate, from which Bos- 


PUBLISHED ON THE 2ND AND 16TH oF Eacn Montu 
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— <> 
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LIGHT, HEAT, MINING INTERESTS, STEAM, 
WATER-SUPPLY, PATENTED INVENTIONS, 
VENTILATION, SANITARY IMPOVEMENT, AND 
GENERAL CHEMICAL SCIENCE, 


ton is supplied, is forty-six per cent. of the precipita- 
| tion, vide: ‘‘ History of the 
| water into the city of Boston.” 


introduction of pure 
Boston, 1868, table 
No. 2, page 275. 
Brooklyn.—The ponds from which Brooklyn is sup- | 
plied collect fifty per cent. of the total rainfall upon 


. . . ! 
their drainage areas, vide: ‘‘ Brooklyn water works 


| 


aaa and sewer.” New York, 1867, page 65. 

veaue Mississippi River.—In the ‘‘ Report upon the | 
SuBscRIPrion—Three Dollars per annum, in advance. physics and hydraulics of the Mississippi,” by Hum- | 

ee pbreys and Abbot, Philadelphia, 1861, page 136. The | 

AGENTS 


available percentage of the rainfall upon the drainage 
New YoRK—AMERICAN NEWS ComPANY, 119 and 121 Nassau St | area is given as follows: 


Boston—S. M. PETTENGILL & Co., 6 State Street. 





PHILADELPHIA—Cok, WETHERILL & Co., Ledger Buildings, Small tributaries.................... 90 per cent. 
Phila. CN sae kas cnt cicbecandccsies 24 
Germany—B. WESTERMANN & Co., of New York. Upper Mississippi River.......... 24 x 
ee ere 15 : 
———— —————— — ————————— Entire Mississippi, exclusive of 
16, 1876. BN HN dc ndta is eewadeesevses 25 ve 


TUESDAY, MAY 


Croton River.—The minimum flow of the Croton 





has been kind wabugh to lend me his illuminating 
power meter to sbow here this evening. In this in- 
strument the gas is set to burn from an Argand burn- 
er with a flame three inches in height. It can be 
made either to pass through the meter or not ; and in 
the upper part of the meter case is a minute clock. 
The index of the meter having been stopped at the 
top of the scale, gas is sent through the meter for 
one minute by the clock, and then turned off again, 
the flame being constantly maintained at the height 
of three inches. According as the gas is richer or 

rer, the index of the meter will have travelled a 





River, by measurement, is 0°3 cubic feet per second, | 
for every one thousand acres ; or 124,416 gallons per 
day per square mile, vide: ‘‘ Brooklyn 
New York, 1867, pages 63 and 64. 
the summer months the | 
evaporation averages 0°115 inches per day from the 
surface of the water, vide: ‘‘ Twentieth annual re- 
port of the Croton Aqueduct Department.” New 
York, 1868, Doc. 2, page 10. 

Daily Flow of Schuylhill.—The average annua 


water works 


and sewers,” 
Evaporation.—During 


| per day ; 


| to increase their capacity, vide : 
| the Schuylkill Navigation Company for 1840, page 9. 





Noticed on the Schuylkill.—The effects of forests 
upon springs and streams of water has been frequently 
observed in the cutting off and the growth of chest- 
nut trees, on the Schuylkill drainage. 

Minimum Flow.—The minimum flow of the Schnyl- 
kill is frequently less than two hundred million gallons 
per day ; as shown by the amount of water which is 
available for pumping in dry seasons. 

Calculation of Flow.—Taking as a basis of calcula- 
tion the minimum flow of the Croton River, 0°3 cubic 
feet per one thousand acres; would give a discharge 
from the Schuylkill drainage of 
from this must be deducted the evaporation 
in the summer months, 0°115 inches. 
ing the superficial area of the river, dams, pools, etc, 


this amount will be 39,971,339 


241,615,872 gallons 
viz. : Assum, 


to be 20 square miles ; 


| gallons—giving as the minimum flow 201,644,534 gal- 


lons per day. 
Store Reservoirs.—During seasons of drought it was 


| found not possible to maintain navigation by the nat- 


it therefore became necessary 
to construct impounding reservoirs near the head 


ural flow of the river; 


waters. 
Tumbling Run No. 1.—The first of these was com- 
pleted upon Tumbling Run in 1834, vide: ‘‘ Annual 


| Report of the Schuylkill Navigation Company for 
| 1834,” 


page 6. 

Tumbling Run No, 2.—A second was completed in 
1837 upon the same stream, and both raised in 1840, 
**Annual Report of 


Silver Creek.—A third was constructed about 1854 
upon Silver Creek. 

Sizes and Capacities.—The sizes and capacities of 
these reservoirs are as follows : 


Depth of wa- Area of wa- Contents in 


terin ft. and ter in gallons. 
inches. acres, 
Tumblg. Rua Nol... 53 8 25°57 191,598,900 
oF Bes 37 31°45 298,924,590 
Silver Creek Reser- 
WHS: Ba on TA. Seneca 37 42° 320,853,750 


Total Capac ity. 


811 377,240 






























ess or greater distance; and the dial-plate is so grad- 
uated and numbered, that from the place at which 
the index has stopped, the illuminating power of the 
gas may be read off 


rainfall may the:efore be assumed at 45 inches, of 
which 18 inchesis discharged into the Fairmount 
Pool ; 





Navigation Interrupted.—When any one of these 
| reservoirs was out of order, navigation of the river 


this will give a daily flow of 1,664,369,413 gal- | has been interrupted. 


(To be continued.) 


lons. 

Freshets.__In times of freshets, a very large am- | 
ount of water wastes over the dam ; this will probably | 
reach an average throughout the year of 1,000,000,000 | 





| 
Rainfall on the Basin of the Schuylkill 
River. 


gallons per day. 
Ordinary Flow of Schuylkill.—The 


; : flow of the stream at its ordinary stages is therefore 
The following abstract from notes made during the ‘ yr J 8 eh CA 


coun SRT to S070. ohms tee walker ean Gilet taal about 650,000,000 gallons, which would give a head 
ov oF “] J £ v P . PB é 
<0 of the Water D partment of the city of Phila tel of five and one-half inches above the comb of Fair- 

=} e Ac y adel- 

oS : : ? ; mount Dam. 
phia, is presented with some hesitancy, because of its " 00-F ; om het—A Wecllet of | ty iced 
r » . ; 20-L71¢ res -—f ashet yenty 16 a 
incompleteness as a full consideration of the snbject. a som o— rae ae a4 Ac veg oda 
At the time of change in the office of engineer, an ex- 


By Henry P. M. Breersrne. , 
= 4 daily average 





| the dam will waste over four billions of gallons per 


: . . | day. 

tensive set of observations was in progress, or on the " : 
25-Inch Freshet.—The head of water on the dam 

point of institution, which, after completion, would | , omy ae ao 
| May 3d, 1869, was twenty-five inches ; this is equiva- 


have permitted a thorough exhilAtion of the physical | ; al a 
lent to a daily flow of 6,600,600,000 gallons. And on | 
character of the district from which the water of Phi- | f Z 3 = 
i aye : September 27, 1869, there wasa head of thirty-siz | 
ladelphia is derived ; 
notes may possess some value for the purposes of es- 
timate. 
The Schuylkill River has its rise in the Blue Moun- 
tains, and flows about southeast, draining a diversified | sited 
. i | second, 
country, about one-half of which is mountainous or 
hilly, and all of it undulating. 


as it is, however, the subjoined | 
inches on the dam, which i is equivalent to a daily flow | 


of 13,600,000,000 gallons. 

Formula.—These calculations are 
formula Q—3°'01208)h'*** 
This formula 


| 
based upon the 
; when Q=cabie feet per 
is given by Jas. B. Francis, 
C.E., and is the result of experiments made at Law- 
rence, Mass., ou a dam having an overfall 900 hun. | 
dred teet long, erected across the Merrimac River by 
the Essex Water Company, vide: ‘‘ Lowell Hydraulic 
Boston, 1865, and New York, 1868, 





Drainage Area.—The water shed above Fairmount 
dam includes an area of one thousand nine hundred 
and forty-two (1942) square miles, and occupies parts 
of eight (8) counties, as follows: 


Philadelphixn County............. 





} ” 
| Experiments. 


| page 136, 


22 sq miles. Effects of Forests.—The annual amount of water 


— “ RAO "83 Z | flowing in a river is about the same for each_year, but 
Widder eu, az by cutting off the forests and cultivating the land, 
Berks MS. 25 yeor. ee s41 storm water flows off more rapidly and the amount of 
Lehigh = | aap acorns ie spring water is lessened, thereby augmenting the 
Sebepneat a nee ae = maximum and decreasing the minimum discharge of 
ik ada Bie | the stream, and causing the maximum and mnimum 

I Sms to a 1942“ flow to be more frequent and farther removed from 


the mean, vide: ‘‘Man and Nature,” 


by Geo. P. 
Marsh, New York, 1864. 


Averaye and Available Rainfall.—The average an- 


'at five points, viz: 


Reservoirs Insufficient.—The total capacity of these 
reservoirs, 811,377,240 gallons, is not sufficient to 
keep up the mean flow of the river at Fairmount for 


| two days. 


River below Reading.—The river below reading is 


| broader, the fall of the water is less rapid, the dams 


cover a larger surface, and the evaporation is greater. 
The amount of water necessary to keep up the nayvi- 
| gation upon this part of the stream will therefore be 
much in excess of the quantity required for the same 
purpose above Reading. 

Average Summer Rainfall. 


P hiladelphia for 40 years....... 12°5 inches. 
ae So eases 12°416 3: 

Lebanon* ee 1-79 

Norristown ‘“f 9 * .12°30 - 


Av'ge on Schuylkill drainage . 12°25. “* 

Observations of Declivity of the River.—Efforts have 
been made to determine the fall or declivity of the 
river, produced by the flow of a given amount of wa- 
A number simultaneous observations were made 
Fairmount dam, under Columbia 
under City Bridge at Falls, at Pencoyd Iron 
Works, and at Manayunk Locks. 


ter. 
Bridge, 


Constant Variations of Declivity.--These observa- 
tions demonstrate a constant variation, caused by 
starting and stopping the wheels at Fairmount water 
works, or at various factories, the lockage of boats, 
the direction and intensity of the wind, etc. 

Calculation Impossible.—The declivity cannot be 
determined by calculation, as there are no formulx 
which meet the conditions of the river varying so 
much in width, with so many bends, and with a bed 
obstructed by rocks, shoals, coffer-dams, bridge piers, 
etc. 

Measurements made August 31st, 1870.—The near- 
est approach to determining the correct decliyity was 
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made August 3ist, 1870, when the estimated daily 

flow was 585,000,000 gallons ; the surface of the water 

under Columbia Bridge was two and three-quarter in- | 
ches. The surface of the water under the City Bridge 

at Falls, three and a-half inches. The surface of the 

water opposite Pencoyd Iron Works, five inches, and 

the surface of the water at Manayunk, six inches. 

These heights are above the level of the water on 

Fairmount dam, and represent the approximate de- 

clivity of the river at its ordinary stage. 

Practically no Deelivity dr (ring un Flow. 
The quantity of water flowing in the stream material- 
ly influences the fall. When the mills and navigation 
are stopped, and the flow of the water is reduced to 
that which leaks through the locks, dams and wickets, 
there is practically no declivity in the stream. 

Declivity during Freshet, October 4th, 1869.—'The 
greatest recorded freshet in the Schuylkill occurred 
October 4th, 1869, when there was 11°46 feet of water 
on the Fairmount dam. The declivity of the surface 
of the water was over 20 feet in six and two-third | 
miles. The fali was not uniform, but consisted of v 
series of inclines, and varied from less than half a fout 
to neatly 10 feet per mile, vide: ‘‘Second Annual 
Report of the (‘ommissioners of Fairmount Park,” 
Philadelphia, 1870, pp. 39 and 40.—Jour. Franklin 
Inst. 


Mini: id 





To Purrry Guass Vessets.—All kinds of glass ves- 
sels and other utensils may be purified from long re- 
tained smells of every kind, in the easiest and most 
perfect manner, by rinsing them out well with char 


| Rath, 


| Chicago, 
| Columbia, wee 
10 harlottesville, ‘Va ee 


Brockville, Ontario.... 
Bloomfield, N. J 

Belleville, ~— 
Bellaire. be 
Barnesville, Ohio....... 


Boston, Mass............ 
Maine....... 
Bayonne City, af J. 
Binghampton, 4 # 


Buffalo GL Co., 
Buffalo Mutual, N Y... 
Buffalo Citizens, N Y. 
Cleveland, Peoples, O 
Cumberland, Md........ 
Charleston, W. Va..... 


NY 


Cincinnati, Ohio.. 
Columbia, Mo.. 
Carondolet, South St. 
BiOUie, TO. ckccacs ccces 
Chattanooga, Tenn..... 
Cold Water, Mich....... 
Til.. 
Pa. 


Cedar Rapids, Iowa. 


Cairo, Tl 


| Cortland, N.. Y......<0« 


coal powder, after the grosser impurities have been | 


scoured off with sand and potash. Rubbing the teeth 
with fine charcoal powder, and then washing out the 


mouth, will render the teeth beautifully white and the | 


breath perfectly sweet, where an offensive breath has 


been owing to ascorbutic disposition of the gums. 


2 || ee a 


Chillicothe, Ohio....... 
Derby, Conn............ 


Putrid water is immediately deprived of its bad smel; | 


by charcoal. When meat, fish, etc., from intense 
heat or long keeping, are likely to pass into a state of 
corruption, a simple and easy mode of keeping sound 
and healthful is to put a few pieces of charcoal, about 
the size of an egg, into the pot or saucepan wherein 
the fish or flesh is to be boiled. 





Price of Gas. 





In reply to our request in the last number of the 
Jcurnal, we lave received quite a number of answers 
We hope that all those who have not yet sent us the 
price at which they sell gas, will not fail to do so at 
as early a day as possible. 
the list so as to make the record complete. 

The following prices are official, having been fur- 
nished to the AmErican Gas-Licur JournaL by the 
officers of the varions Gas Companies. 

Albany (Peoples) N. Y. $2.75 


Annapolis, Md........... 3.40 | Guelph,§Ontario........ 
Atchison, Kansas....... 4.50 | Geneva, N, Y............. 
Austin, Texas. .......... 6.00 
Allegheny City, Pa.... 1.80 20p. ct. off prompt pay Greensboro, N. C....... 
Albany, N. Y eagedesedsce 2.75 (Galena. Mil.........-.. 
Ashland, Ohio........... 3.50 Street lamps 44 hours 
17 nights permonth,| = « - a ee 
_$15 per annum. | Grand Rapiids, Mch.. 
Augusta, Ga............. 4.00 Net. 
Anderson, Ind.......... 3.50 Crude petroleum. | 
Ashtabula, Ohbio......... 2.00 Wren’s process; $10} 
for 80 candle gas. 
Auburn, N Y............. 3.50 5 pe off prompt pay. 
Brooklyn, Biklyn...... 2.75 | Gloucester, N. J 
Citizens. 2.75 | Greenwich, Conn....... 
ye Nassau... ... wre 2.75 | Huntsville, Ala.......... 
° Metropolan 2.75 | Hempstead, L. I........ 
fe Peoples..... 2.75 | Huntingdon, Pa......... 
vis W'msburgh 2.75 
Brockton, Mass. ...... 3.80 | Hagerstown, Ma....... 
Batavia, N: Y........... 3.00 Hamilton, Obio......... 
Bridgton, N. J.......-.. 5.59 | Hillsdale, Mich.......... 
Bangor, Me...........++- 3.00 | Holy oke, Mass........... 
Boonville, Mo.......... 4.50 Hornellsville, N. Y. 
Brownsville, Tenn..... 4.50 
Belfast, Maine......... 4.00 10p.c. off bills over! Honesdale, Pa.......... 





* Lébanon is situated on the water-shed dividing the drain- | 


age of the Schuylkill and Susquehanna, 86 miles from Phila- | 
delphia and 456 feet above tide. 


It is proposed to continue | 





East Boston, Mass..... 
| East St. Louis, Ill... 
Evansville, Ind...... 
eee ee 
Wikharé. Tad.....6560000 
| East Newark, N. J...... 
Eastchester, N. Y........ 
E lizabethtown, N. Bs ; 
| East N Y (Union) L 
Fredericksburg, Va. 
Flint, Mich.......... 
Franklin, Pa 
| Fall River, Mass....... 
| Freoport, Ill............. 
| Fort Scott, Kansas... 


| Ithaca, N. Y..... 
| Indianapolis, Ind.. 


2.00 
8.00 
+.00 


4.00 
4.50 


4.00 


2.580 


3.15 
2.40 
3.50 
4.00 
3.80 


4.00 
3.50 
3.01 
3.50 


4.00 


OO 
50 


> 


Light 


$10; 5p off bills 
under #10 

5 p ct. off prompt pay. 

5 p ct. off prompt pay. 
Street lamps $17.50 
per ann Burn till 
12 Pp. M. On moonless 
nights. 

124 pe off prompt pay. 

Net. 

10 pe off prompt pay 
on bills for 1000 per 


month 
10 pc off prompt pay. 
10 pc off prompt pay 
10 p c off prompt pay 


25 p. et. off prompt pay 
Meter rent 25, 30, 
and 50 cents. per m. 
for 3, 5 and 10 light. 


5 p. ct. off prompt pay, 


Lowe process. 
Meter rent 20 cents. 
50 cts p M. off prompt 


pay. 

50 cts added if not paid 
by the 5th 

25 cts p M. off prompt 
pay. 

50 cents per month off 


prompt pay. For 
20,000 feet a month 


$2.50, 


10 p. c. off prompt pay, 
and 50 cts per M. on 
excess of 5000 ft. per 
month. 


50 cts. per M. added, 


if not paid by 10th, 
For less than 5000 per 
month. 
For over 5000 per m th 
Street lamps till 12, 


moonless nights $25 
per annum 


5 p. ¢. off prompt pay. 
City lamps $30 


City lamps $28 p. an 


5 p c. off prompt pay. 
Wood and oil gas. 


Meter rent 25 
month. 

After September Ist. 

For less than 1000 feet 
per month. 

For over 1000 feet per 
month 

10 per ct discount on 
300,000 ft annually 

5pe off prompt pay. 

Wren's process 


per 


10 per ct. off prompt 
pay 
50 cents per 1000 off 


prompt pay. 

124 cents meter rent 
per montb 

5p. c. off prompt pay. 


Aournal. 








Indiana, 


Jacksonville, 
Jefferson City, 

Orleans, La........... 
Johnstown, N Y........ 
Knoxville, Tenn........ 
BOGE, Ne Decccisisasate 
ee 
Lynchburgh, Va. 


I lana 


La Crosss 


Mo.. 


Lancaster, Pa . 
Louisville, Ky........... 
La Porte, Ind 
Lowell, Mass. 


Lafayette, Te 
Lexington, Mass. 
Millville, A. Bes 
Milford, 
Marg uette, "Mich 
oo a 


Meriden, 
Marietta, 


tS ee 
Ohio 


Marshalltown, Iowa... 


Meadville, Pa............ 


Monroe, Mich eee vereceves 
Malone, N. Y ecesverocece 
Middletown, Conn 
Madison, Ind..... 


Mount Sterling, Ky... 
Monongahela, Pa 


New York. 
Harlem.... 
) = " Manhattan 
cm = Mutual..... 
Mropolitan 

ae ts Municipal. 

N ash ville, oe 

| Newark, Citizens, N.J 
MORTOUE. Vissecsnccccoes 
New Brunswick, N. J. 
Newton, 
| North Attleboro, Mass. 
New Britain, Conn..... 
New Haven, Conn..... 
Nantucket, Mass....... 
Newaik, N. J. 
Niagara F alls, 


New York, 


N.Y. 


Norwalk, Cenn. 

New Auibany,. Ind 
Oswego, | i pan 
| Ottawa, 
| P’keepsie, Citizens 

Paterson, N. Jd...... 


Portchester, N. Y....... 
Pittsfield, Mass.......... 


Portland, Me 
Paris, Ky.. innee 
Portsmouth, N. H. 
Pittsburgh, Pa....... 
Philadelphia, Pa.... 
Painesville, Ohio...... 
Pawtucket, R. I 


Providence, R. I....... 
Pottsville, Pa............ 
Plainfield, N. J 


Peoria, 
| Paducah, Ky............ 


2 “40 
3-50 
8.50 
2.00 


3.9% 
3.50 


4.50 


3.50 


3.50 


8.00 


1.00 
2.15 
3.50 
3.00 


co © bo 
~t to 


on 


3.50 
4.00 


10 p. c. off prom 


pay. 
Meter rent ~0 cents 
per month. 


12}p.c. off prompt pay. 


Meter rent 15 cents. 


5 p. et. added to bills 
not paid in 5 days. 
50 cents per M. off 

prompt pay. 


5p. c. off prompt pay. 

Wood and oil gas. 

25 cents per 1000 off 
prompt pay. 


Wren's process. 


For 15 candle power, 
or $10 per M. coal 
gas meter measure 
(Petroleum Gas— 
Wren’s patent). 


20 cts. per M. off if paid 
by 6th. Consumers 
over 3000 ft. 30 cts. 
additional discount. 

50 cts p M. off prompt 
pay. 

25 cts p M. off prompt 
pay. 

For over 10,000 ft. per 

month, 


5 per ct off prompt pay 


Net. 

25 pe off if paid in five 
days: 25 to 40 cents 
per month wmeter 
rent. 


Under 5000 fest m’th 
$2.75 per M. ; over 
5000 feet per month 
$2.50 pe” M. 


Water Gas. 


5 p. ¢. 


off prompt pay. 


Meter rent 15 cts. p. m. 


20 ets p M. off prompt 
pay. 
124 pct off prompt pay. 


5p. c. off prompt pey 
124 p.c. off promptpay 
Gwynne Harris process 
10 p c. off prompt pay, 
and in addition 5 p.c. 
on bills of $200; 10 
p. c. on bills of $100 


5 p. c. off prompt pay, 
and 10 p. c. off on 
bills of $350 per an. 


Meter rent 25 cts. pm. 


Over a million feet a 
year $2.70. 


10 p ct off prompt pay. 

5 p et off for less than 
5000 a month. 

10 per Cent more than 
5000 a month. 


10 p c off prompt pay. 
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Pottstown, Pa 


Poughkeepsie, N 


Quincy, Citizens, 
Quincy, Iil........ 
Quebec, Ont...... 
Rome, N. Y 
Rochester, 


““ 


Rondont, N. Y. 


Rockford, Il..... 


Syracuse, N. Y 
Springtield, Ill... 


St. Joseph, Mo.. 


N. Y. 
Citixens... 


: A 
Mass. 








St. Albans, Vt........... 


Sandusky, Ohio. 


Saratoga, N. Y 


San Antonio, Texas.... 


St. Charles, Mo.. 


Sidney, Ohio 


Steubenville, Ohio 
Sherman, Texas 


Salem, Oregon.. 
Salem, Ohio..... 


Sedalia, Mo...... 


Sharon, Pa....... 


Shreveport, La.. 


Shelbyville, Ind 
Tiffin, Obio...... 


Titusville, Pa.... 
Tidioute, Pa..... 


Vicksburgh, Miss....... 
Wilkesbarre, Pa....... 


Worcester, Mass 


Westfield, N. Y. 
Washington, D. 


Watertown, N. Y 


Wheeling, West 
Washington, Pa. 


Ws sei 


Woburn, Mass.......... 
Waterbury, Conn...... 


York, Pa.. 


Y oungstown D, Ohio... 


Waterbury, Conn 


Washington, C H., 


Wilmington, Del 


Zanesville, Obio...... 


2.60 
5.00 
3.50 
2.40 
38.60 
3.00 
3.00 
3.60 
4.00 


3.00 
5.00 


7.00 


4.50 
3.25 
2.50 


5.00 


3.50 
3.15 


5.00 
2.00 


3.00 
3.00 
2.00 
4.50 
8 50 
3.00 


4.00 
2.25 
4.50 
2.25 
2.50 
3.00 
3.50 


3.00 
2.50 


8.00 


2.70 











Public fn till 11 { Mutual Bs Ee Se 5,000,000 100 108 109] 
Pp. M., 18 nights per . Bonds, gold. 900,000 1000 105 - 
month $20 per lamp. | New York.............. 4,000,000 100 135 140 

10 p c off prompt pay. | Central, Westchester 466,000 50 100 105 

Gas Co.'s of Brooklyn. 

Brooklyn .........+0++ - 2,000,000 25 190 195 

eer 1,200,000 20 90 100 
ve Berip .....000 820,000 1000 95 100 

Peoples............ 1,000,009 10 60 65 

. i Bonds,....... % 325,000 95 

ope off prompt pay ; Scrip lee Se 300,000 . Qs 
10 to 25 pe off On | Metropolitan........... 1,000,000 100 75 
bills for 500 to 25 M, | Nassau............0.00000 1,000,000 25 90 95 
feet per month. SPeidnaveces 700,000 1000 96 98 

. Williamsburgh re 1,000,000 50 120 125 

$25 for city lamps. Serip OG 100 

124 p. et. off on bills : 
over $100 p. month. Out of Town Gas Companies. 

10 p. c. off prompt pay, | Ruffalo Mutual, N. Y 750,000 100 80 
and in addition 5 p. c. ‘6 Bonds 210,000 1000 90 
off bills from $50 to} Baltimore, Md........ 2,000,000 100 178 186 
$100 per month ; 10 “ Ctfs., gold 1,000,000 105 
a off bills over Broce kport, N. Y Ba 25,000 100 = Ri) 
bt Citizens, ee 918,000 50 874 

; i Ctfs. 53,000 

20 p. c. off prompt pay, és “ Bds 194 000 
— iat to — Ist. | Derby of Conn....... 160,000 100 60 80 

- sph 7. aged Jast Boston, Mass. . 25 132 

P aune, scr: h Hannibal, Mo......... 100,000 100 95 100 

o proton ok ae —— | Hartford, Conn...... 700,000 25 = 41 

20 p a from 20,000 | Hempstead, L ...... 25,000 100... 
and upwards. | Jersey City 386,000 20 160 170 

Jamaica, L. I 25,000 100... 
Jacksonville, Il...... 120,000 50 82 ‘ 

5 10. 15 1% Lewistown, Maine... 400,000 100 50 85 

Sy Se ee ) p. ©. Tdma. Ohid......ceecee 60,000 100 85 
off, according’ to = Sends 30,000 
Speneneny: Laclede, Mo........... 1,200,000 100 - 115 

October last reduced Peoples, Jersey City 125 135 

or pt @ if r eoples of Albany.. 650,000 100 40) 

I aaee — 124 cts i | Bonds 350,000 1000 
pac 1 ms not used} Peoples of Baltimore 25 101 102 
mCUEaTY _ Bonds.... 106 - 

5 nes halten teat | Rochester, N. Y...... 100 =50 60 

ee ee | Richmond Co., 8. I. 300,000 100 105 
5000 feet per month. Fort Wayne, Ind..... 100 Ct 

- P ae ae “eos —_ | Woonsocket, R. I.... 150,000 100 100 a 

20 _— mp 4 M | Halifax N. S........... 400,000 40 148 150 

sntchiatsinstioi | Hamilton, Ontario... 150,000 40 1124 

Wren’s a |/San Francisco Gas- 

o ns process; $10 Co., 8. Fr’isco Cal. 59 100 
ae CR canto gam | St. Louis, Missouri.. 600,000 50 110 130 
| Stillwater, Minn...... 50,000 50 26 

Wiren's = Suburban, W’stch’str 890,000 50 100 
sated apcerens Troy, Citizens......... 600,000 100 100 

10 P. ce. off prompt pay. 

5 p. ¢. offon $500, and | pig ES OF FOREIGN AND DOMESTIC GAS 
10 p. c. off on $1000 | COALS. 
in six months. } 

10 p. ¢. off prompt pay. (Reported Expressly for this Journal.) 
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10 p. ec. off prompt pay. 
10 p ct off prompt pay. | 


5 pe off on biils of $50 | 
10 pc off on bills 


S100. 


5 p c added if not paid | 


by 10th. 


Meter rent 124 cents. | 
10 p. ce. off on bills of | 
$50 per month. 
5 pcoff on bills of $50, 
10 p c off on bills of 
10 p ¢ added 
if not paid by 10th. 
Wren’s process ; 
80 candle gas. 
,650 hrs 
per year, $31.50 per 


$100 ; 


Street lamps 3 


lamp. 


10 p. e. off on bills of | 








$6 for é 


DELIVERED IN NEW YORE, 


English Cannel, 
| Ince Hall............+++: $17 00 
D TRG TAAL. occctecseeteseadive swewres 16 50 
of | English Caking Coals. 
tr 5. oh nies on pdecdeeeives« $5 50 
Liverpool caking................. 11 50 


Rritish 

Pictou ... 
| Block House— 
Caledonia—At Mines, $1.50, 


Lingan—At Minea, $1.75. Ge 
Sydney—Old Mine. 


Reserve, $1.7 75, Gol 
International...... 


“ 
Duty, 


eurrency. Cost of above 
@ $5 00, currency.) 


75 cents per ton, gold. 


At Mines, $1.87, Gold. 


Gold.. 


Lit‘le Glace Bay—At Mines, $1.7", Gold. 


oe 


aMine. 


to New York $2 
coals delivered in New York, $4 75 


Freight 


Pennsylvania Coals. 


Province Coals. 


de D > . nity | Penn Gas Coal—At Amooy........ < a5 60 
ge month 3 city Westmoreland—At Amboy....... 5 60 
lamps $23 SYS SASS aR ere 5 60 
—- ~ (In New York, the above coals $6 00) 
Gas Stocks. Soeeeeneay seb seows 6 00 
Quotations by W. B. Scott & Co., Bankers, | Waverly. 6 00 
, ha , > r 
24 Pine Srreet, New York Ciry. West Virginia Coals. 
es ee .. 6 5O 
May 16, 1876. EEN EO . 6 50 
West Fairmont. wtedua tasesdcenseees 6 50 
&@ All communications wiil receive particular attention | American Gas C RR nl a .7 40 
atte Fairmont. See hdee hehe ews Shue dive 6 50 
Newburgh Orre i. cee ebseteews 6 50 
das. Uo. sof N. 1. City. 2, ee re ... 6 50 
ain ie ; . : Cloverhill of Virginia............ . 6 00 
Capital. Par. Bid. Asked | yoKenzie C ompound Mixture............. 

BN cciaksnitesiteess $1,850,000 50 115 120 American Cannel C€ cals. 
Manhattan............. 4,000,000 50 255 260 Peytona of West Virginia........... $12 50 
Metropolitan ek ae oe 2.500.000 100 145 150 Darlington of Pennsaylvania........... : ie 

“es Seri #1.000.000 102 sl Cannelton Cammel,.....,...0ceesees- 
SCTIP ... $1, UUW, - Red Bank—at Philadelphia............. © .sss000 
7 Bonds.. 500,000 1000 104 —= | —at South Amboy... 


@ 
@ 17 
@ 00 
@ 12 


@ 0 00 
@ 0 Ww 
@ UV 00 
@ 0 00 
@ 0 00 
@ 0 00 
@ 0 00 
(@ 0 00 
(@ 0 00 
@ 000) 
@ 0 00 
@ 0 00 
@ 650 
@ 0000 
11 00 

6 5 
7 2 
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| other Lanterns, 
sky, 


Asphalts. 


Albertite of New Brunswick 
Trinidad Bitumen. 


a 
@ 


— 


14 Ug 


. $21 00 


The Penn Gas Coal Company have contracted with the 
PittsburghGas-Light Co. fur their entire supply for th en~ 
suing year from their Youghiogheny mines. 


Within the iast week contracts have been made by som, 
of the companies in New York for about 200,000 tons of Penn 
Westmoreland, Waverly, Youghiogheny, and the West Vir. 
ginia caking coals—at $6°00 per ton a reduction of 50 cents 
from last years’ prices. 





= — 
COMPANIES, AND CITY 
GOVERNMENTS. 


DYOTT’S PATENT 
CHAMPION STREET LAMP 


Doubles the 


TO GAS 


Light with the same quantity of Gas used in 
All others waste half their light, illuminat 


ing the or if the top s of metal, absorb it. 


SINGLE Top GLASS LAMPS BOTH GLO- 
BULAR AND SQUARE become heated if 
a good light is putin them, and rain, 
hail or snow falling upon the HEATED 
GLASS BREAKS IT. When one glass is 
broken the wind will either blow the 
flame against the others and break 
them, or destroy the entire Lamp. 
Nine-tenths of the breakage and cost of 
repairs of other street lamps is owing 
to that cause, 

Dyotr’s “ CLHLAMPION” 
DOUBLE TOP—the 
the 


never changing reflector ; 


is the only 
only Lamp that has 
Opaline White Dome, which isa 
it doubles the 
power of, and throws the light toa 
greater distance. It is also a perfect 
protecjor, shielding the heated top or 
the lamp from all inclemency of the 
weather, The white dome is kep§ cod 
passage of air between it and the transparent globe 
Rain, hail or snow will never break either the globe 
ordome. The globe rests upon rubber cushions, and is sup- 
ported laterally by elastic springs, so that contraction or ex- 
pansion of the globe, or jrrring of the post will not break it. 





q they 
below. 


| They can be cleaned in one-fourth ~he ime required to clean 
| Other lanterns, The metallic por*’ons are of tron, copper 
j}and brass,and are the mo durable, economical, efficient 





and cheapest lamps in existeace. For public buildings, and 
wherever an ornamental and powerful light is required, they 
are made in CLUSTERS of 2, 3, 4, 6, T and 10 lamps, which 
have noequal in this 0° any othe r 2oantry for beauty, dura- 
‘ility, eficiency and economy, eicher.a cost, use or ornament- 
ation. De ‘signs furnished when re quested for specific pur- 
poses. Ges companies, or those who have the lighting o 
Cities in charge, are solicited to communicate with us in re- 
ference to the agency for its introduction. 

The Franklin ,Institute has awarded our CHamMPIon Lamp 
the highest premium: (they givea silver medal) and its Com- 
mittee on Science and the Ar‘*s has recommended it as the 
best lamp inuse, It has also invariably taken the highest 
premium at every Exhibition at which it has been presented, 
and elicits the strongest commendations wherever itis used. 
We have several new and handsome patterns of Posts for 
Corporations, Parks, public and private use, also for clusters 
of lamps, that are not excelled in bewuty or price at which 
hey are furnished DYOTT MANUFACTURING CO., 

374 6meot 114 South 2nd Street, Phil’a, Pa. 


| H. R. SMITH & Co., 
| COLUMBUS, OHIO, 


| MANUFACTURERS OF 


CAST IRON GAS & WATER PIPE 
BRANCH CASTINGS, 
LAMP POSTS, ETC. 


Pipe from three inch and upwards cast vertically in 12 feet 


a) lengths.) 


| RAILROAD CROSSINGS, 
SWITCH STANDS, 


AND ALL 


FROGS, 


KINDS OF 


RAILROAD, ROLLING MILL- BLAST 
FURNACE, ARCHITECTURAL AND 
MACHINERY CASTINGS. 

DAILY CAPACITY 125 TONS. 
f2” Our Works conneet direct with eleven railroads center- 
ing in this city, giving us unequalled facilities for shipping 
to al | points, at the lowest rates of freight. 405-ly 
Bro oklyn Clay Retort 
AND 


FIRE-BRICK WORKS, 


| VAN DYKE STREET, BROOKLYN, N. ¥. 


EDWARD D. WHITE, Surviving Partner of the late firm 
J.K BRICK & CO. 


402Jy 
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CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Office and Sales Room 75 and 77 Kilby Street, Boston. 


These Valves have been in use for several years, and are pronounced by all who 
have used them to be 


The Best Gas Valves Ever Made. 


They afford a direct passage the full size of the pipe. The seats are made of an 
alloy similar to Bassrrr metal, specially prepared for the purpose, and superior to all 
other metals used for the seats of Gas Valves. It does not corrode under any circumstan 
ces to which it is exposed. 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to SHUT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 


We refer to the following named Gas-Light Companies among the many that have 
used these Valves : 





BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN, M; 85S. | LYNN GAS-LIGHT COMPANY, LYNN, MASS. 
LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. | FITCHBURG GAS-LIGHT COMPANY, FITCHBURG. MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. ' CITIZENS GAS-LIGHT COMPANY, NEWARK, N. J. 
CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH. WN. tf 
( 
- GAS AND WATER VALVES }| INCH TO 36 INCHES DIAMETER, STEAM VALVES 4 INCH TO 12 INCHES DIAMETER 
B57-tf 








P. H. & F. M. ROOTS, PATENTEES AMD MANUFACTURERS, CONNERSVILLE, IND. 
S. S. TOWNSEND, GENERAL AGENT, 31 LIBERTY STREET, NEW YORK. 


The following are some of the advantages we claim for this Exhauster over all others : 

First.—It is simpler in its mechanical construction than any other Exhauster in use 

Seconp.—The internal parts consist of only two revolvers, each cast entire in one piece, without a single screw, bolt, nut, washer, key 
or other part to get loose on the inside and stop or break the machine. The internal operating parts, therefore, can not get out ordei 
and hence require no care or attention. 

Tuirp.—-Every part of the machine requiring care or attention, as the journals, gearing, etc., is external, easily observed and attendea 
to. All changes, adjustments, and repairs are made from the outside. The journal bearings, if necessary, can be renewed in a few 
minutes. 


Fourra.—The internal operating parts are practically gas-tight, but are not in actual contact, hence there is no internal friction or 
wear. The machine is therefore operated with less power than any other. ’ 

Firta.—They are built in the most complete and substantial manner, with steel shafts and improved journal bearings, and their 
durability is almost without limit. a om. 


We build them of any required capacity, large or small, adapted to any kind of works or place 
Send for Illustrated Catalogue, giving all particulars as to capacity, speed, power required, dimensions, and price of each si7g 


tad references to parties using them. P. H. & F, M. ROOTS. 
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TH FE 


GAS COAL COMPANY 


by 


ENN 


OFFER 


GAS COALS. = | 


THEIR | 


COAL, CAREFULLY SCREENED. 


AND 


GAS PURPOSES. 


PREPARED 


—OvUJ 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Pena Station, 


FOR 


»n the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 


No. 11 Merchants Exchange, Phil’a, 


90 Wall Street, New York. 


PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich a a Delaware River. 
_366-1y_ Pier No. 1 (Lower Side) ), South Amboy, N. Jd, 





CANNELTON COAL CO. 


OF WES 
Offer for sale the following Coals, from 
delivered at RICHMOND, Va.: 


CANNELTON 


ginia, 


cknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 
COKE 82 bushels, of good quality. 


_OCANNELTO IN CAKI NG 


ubic feet of GAS of 64°54 CANDLE POWER; 





Per cent. of Ash in 
VolATILE i. 
MATTER. | Coxz Coa. Coxe. 
| | 
| | 
| ' 
_—— ——— | —___— 
| 
85.1 | 64.9 } 2 6 








~ MAXIMUM } 
—gave 16 14-100 Candle-Power. 


COKE, of very fine auality—1453 pounds produced from one ton of coal 


J. TATNALL LEA, 
(PERKLNS & JOB, 27 


SALES AGENTS - 


ST VIRGINIA, 
their Colliery at CANNELTON, Kanawha County, 


CANNEL, | 


West Vir- 


10,000 | 


COAL. 


<= 


Sulphur in Specir. GRavIry. | 
’ | 
Coxe. | OoTt. VOLATILE Coan. Gas. 
| MaAtTTeER. 
82 1.48 66 1,289 476 





iy TELD, 5.06 | cubic feet of Gas per pound of C oal—A yield of 4°78 cubic feet per lb.. 


Treasurer, P. O. Box 1747 Philadelphia. 
South Street,N. Y. ; 
91 State Street, Boston. 


(H. W. BENEDICT & SON, New Haven. 


- SCOTCH CANNEL COALS. | 


HE SUBSCRIBER IS PREPARED TO CONTRACT FOR | 
the supply of all the principal SCOTCH CANNEL | 
OOALS. Prices and Analyses of the various Coals will be 


forwarded on application. | 


JAMES MCKELVIE, 
CANNEL COAL MERCHANT, 
HAY MARKET, EDINBURGH. 


ESTABLISHED 1840. 57 


WREN’S GAS WORKS. 
W. C. WREN, 


Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 
AVING GRANTED THE USE OF ONE OF 
mny Patents to the Gas-Light Company o America, 


ly 


and settled my claim against them, I inform the profession | 


that [ continue to erect the Works known as 


Wren’s Gas Works, 


and sell Licenses to use my Patents for making Gas from 


Petroleum. 

Gentlemen of the profession :—As your consumers demand 
a better light, and as that demand has been in many cases 
sought in vain to be met by using different abortive imita- 
tions of my various processes, would it nut be well to make 
success sure by trying the plan of the inveptor. 

You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much cheaper 
thanby any other method. Address as above, 397 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8S. Gay Street, Baltimore, Md. 

C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cnas. W. Hays, Agent in New York, Room 7, Trinity Build 
ng, 111 Broadway. 

SINCLAIR & AGNEW, Agents, Alexandria, Va. 


This Company offer their very superior Gas Coal at lowest 
ma: ket prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality, 

It has been for many years very extensively used by various 


Gas Companies in the United States, and we beg to refer to | 
the Manhattan, Metropolitan, and New York Gas Light Com- | 


panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, NY: 


pany, Providence, R. 


Best dry coals shipped from Locust Point, wharves, and 


prompt aitention given to orders for chartering of vessels. 
224-19 D 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No, 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 

Wharves Locust Point ) nw. 
Compat/’s Office, 15 German St.,{ 24!timore. 

Among the consumers of Despard Coal, we name: Man- 
| hattan Gas Light Company, New York; Metropolitan Gas 
| Light Company, New York ; Jersey City Gas Light Company, 

N. J.; Washington Gas Light Company ; Portland Gas Light 





Company, Maine. 
*." Reference to them is requested 


204-1y 





Branch Otfice—C. & P. 


| purposes, 


| given, upon application to the Company 


; the Baltimore Gas Light Com- | 
| pany of Baltimore, Ma., and the Providence Gas Light Com- | 


NEW YORK AND CLEVELAND 


GAS COAL COM’Y 


Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to “furnish any amount of the ir 
justly celebrated, and acknowledged superior GAS COAL, 


any point reache a by railroad or navigation. on most favor 
able 


terms. 
General Office—384 Penn Avenue, 
PITTSBURGH, PA. 
RR. Coal Pier 
CLEVELAND, OHIO. 


WILLIAM A. MCINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY., Agent 
at Cleveland, Ohio, 
& CO., Generali Sales Agents, 
187 Broadway, New York. 


PEYTONA 


CANNEL COAL 


From West Virginia. 


WwW. 
51-1y 


H. WATERBURY 





Yields over 13,000 teet of Gas perton. At 


thousand feet (standard yield) the illuminating power 


ten 


is over 43 candles. Purifies 4,510 feet to the bushel 
of lime. 
8. E. LOW, Seeretary, 
Office, 58 Broadway. 


OFFICE OF THE 


‘NATIONAL COAL GAS COMPANY, 


No. 4 Warren Street, New York. 


H. P. ALLEN, President. 
I. B. BRICE, Vice-President. 
A. H. ALLEN, Secretary. 
wi". J. VALENTINE, Treasurer. 
GEORGE W. HARRIS, Engineer. 

This Company is the owner of the GWYNNE-HARRIS, or 
AMERICAN HYDROCARBON process, for making Gas for 
Lighting or Heating purposes, by the perfect decomposition 
of superheated steam, under what is known as the 


GWYNNE AND HARRIS PATENTS. 


This process has been fully tested nearly 50,000,000 cubii 
feet of Gas having been made under it, and fully demonstrat- 


| ing the fact that it is the greatest improvement ever made 


in the manufacture of Gas, either for Lighting or Heating 
With halfaton of Anthracite Coal 150,000 cubic 
feet of Gas per day is made from three benches, and the labor 
is sosmall that one man can attend three or four benches. 
The process can be put into either Coal or Oil Gas Works 


| (or where both Coal and Oil are used) at small cost, without 


any interruption to the working of other benches. The Citi- 
zens Gas-Light Company of Brooklyn, after using it for more 
than seven months, have found it not only far better, but ac- 
tually cheaper than atmospheric airin making Gas, with the 


| use of * petroleum and its products.” 


Further information, and terms of sale of rights will be 
34S-ly 


‘Portland C Cement, 
Roman Cement, 
Keene’s White Cement, 
NumsBers 1 anv 2. 


From best London Manufacturers. 


FOR SALE BY | 


| §. L. MERCHANT & CO., 


76 South Street, New York, 


Corner Maiden Lane. 344-ly 
et” Remit 10 cents postage for “ Practical Treatise on 


7 aia CHOLLAR, 
GAS ENGINEER, 


914 OLIVE STREET, S'T. LOUIS, MO. 
i 85i- ‘ 
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THE WAVERLY COAL AND COKE CO. 


Ojfer for Sale the 


YOUGHIOGHENY COAL 


DOUBLE 


SCREENED, 


Cast Iron G 


from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and a half miles southerly 


of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY COAL for | Cast 


GAS PURPOSES. 


The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the 


Youghiogheny. 
Full particulars can be had by addressing 


Gas-Burners—C, 


PERKINS & JOB, Agents, 


27 South Street, New York. 
91 State Street, Boston. 





REMOVAL. 


BUTLER’S PATENT 
acd and Coal 


SCREEN 


NG SHOVELS 


MADE FROM BEST MAL- 
LEABLE IRON AND STEEL. 


FURNISHED WITH LONG OR D 
HANDLES 
Perfect in their operation. is very 
strong, and from their great durabilis 
vastly more economical than 
stitute. Refer to all the principal ga- 
Companies in the country, who ac- 


any sub 


of Coke Screening Shovels. 
Ordersaddressed only to 
HERRING & FLOYD, 
Sole Agents, 
740 Greenwich St., N. ¥. 
tv? | still retain the original Sappa 





parties. 


FOR SALE, 


HALF INTEREST IN A SMALL GAS WORKS WILL 
be sold. or leased to a practical gas man. Two thous- 
and feet of natural gas perday. Addroass 


J. SHACCKETON, 


405-tf Westfield, N. Y. 


Cas Engineers 
AND PARTIES ENGAGED IN THE BUILDING OF 


GAS WORKS, 


who desire information regarding PETROLEUM GAS, either 
for use pure or for enriching. are requested to address. stat- 


ing particulars. 
cP J. D. PATTON, 


Treverton, Northumberland Ca: Ya. 


FOR SALE, 


200 Tons 
CANNEL CHIPS. 


Address H, E, HOY, 
34 New Street, N. Y. 


(PRINGFIEL Io 
NOVY Aw XAS\\ \e J} 


Ye 


363-unl 








~ 


2386 CANAL ST. ~~ 








NEW YORK SHOVEL WORKS. 


MANUFACTURERS OF 


SHOVELS, SCOOPS & SPADES. 


SHOVELS AND SCOOPS A SPECIALTY 
For Gas-Light Companies. 





DEAN’S PATENT 





knowledge them as the “ne plus ultre | 


TON LETTERS PATENT, and have granted | 
no rights or privileges to any othe: | 


| COKE SCREENING SCOOPS. 


| Frames are 12 by 18 inch, seven bars, best Mallea Ir 


They can be mad to screen any size desired 

| A. SEE & SON, 
404-ly 1358S Broadway, N. Y. 

J. H. GAUTIER & Co.,| 

CORNER OF 


GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 


Fire Sand in Barrels, | 
ALWAYS ON HAND. 

J. H. GAUTIER 

393- +-Ay C, E, GREGORY 


RILEY A. BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 
ALSO, 
GAS WORKS AND MACHINERY CASTINGS 
OF EVERY DESCRIPTION, 


112 Leonard Street, New York. 
BRICK. W. W.CAMPBELL, 


Ne 
Kinky A. 


CHAS. H. MEYER & CO., 
227 Chestnut Street, Philadelphia, Pa., 


| IMPORTERS OF 


LAVA TIPS AND SCOTCH TIPS. 


ALL URDERS DELIVERED FREE TO NEW YORE 
859-1ly | 





Cast Iron Gas and Water Pipe—S. 


Gas Purification 
Gat Meters, etc. 


Gas Meter Manufas 


Patent Conically 


Pelouze & 


Tt 
byre 


| yntinental Works—T. F. 


| Mi Street Foundry. —Geo, Stacey & Co. 


| Pas 


| Clay Gas Retorts, etc. 


| Patent 


Analysis and Testing of 





Advertisers Index. 


n looking for advertisements, see figures 1 to 12, w 


Ss 
rackets, at head of advertisement pages, 
GAS BURNERS, APPARATUS, ETC. 
American Meter Co.—West 22nd st., N. Y., Arch and 22d 


st.. Phil.. 5 Boston. 


Decatur Smith, York and 


i8 Washington st., 


Moyer streets, Phila., Pa. 
as and Water Pipes—R. 
delphia Pa, 


D,. Wood & Co., Phila- 
*Iron Gas 
ton, N. J. 
ranklin Foundry and 
Nineteenth street, 
(Chapman) 75 
Gefrorer, 


and Water Pipe—McNeal & Archer, Burling- 


Pipe Works—Jas. Marshall & Co, 
Pittsburgh, Pa, 
and 77 Kilby st., Boston, Mass, 
248 North 9th st., ghila. , Pa. 
and Cartwright, 
Grifin & Co., 


is Valves 


St. John 
Harris, 
hiia.. Pa. 
ters, etc.—Wm. W. 
vert street, Phila, Pa. 
turers 


12th and Brown 


Goodwin & Company, 1012 Fil- 


-Harris & Bro., 1117 Cherry st., 
Philadelphia, Pa 
tas Fixtures, Etc.—Mitchell, Vance & Co., 597 Broadway 
vasholders, Etc.—Deily & Fowler, 39 Laurel st., Phila., Pa. 
iva Tips and Scotch Tips—Charles H, Meyer & Co., 227 
Chestnut street, Phil. Pa. 

Slotted Wood 
147 and 1 49 Avenue C., N. Y. 
Patent Gas Exhauster 


Trays—John L. Cheesman, 


Smith & Sayre, 95 Liberty attreet. 
Audouin Condenser—Jas. R. Smedberg, Sole 
Agent for U.S. San Francisco, Cal.; Henry Cartwrighf, 
2107 Green i Phil. Pa. 

eum Gas D. Patton, Treverton® Pa. 

t Exhs ak r—S, ‘Townsend, Agt., 





" t Gas 
street, N. 


31 Liberty 


GAS COALS 


annelton Coal Co. of West Virginia—J. Tatnall Lea 325 
Chestnut street, Phila, Pa. 

Despard Corl Co.—Parmelee & Bros. Agents 32 Pine st, 
New York. 

Gas Coals—Perkins & Job, 27 South st. ,N. Y 


and Cleveland Gas Coa 
Pittsburgh, Pa, 
-1l1 Merchants’ Exchange, 


New York 
Avenue, 
Penn Gas Coal Co, 
Wall street, N. Y. 
Peytona Cannel! Coal—S, E. Low, 58 Broadway, N. YE 
rhe ,Newburg Orrel Coal Co.—Chas. W. Hays, Agent in New 
Trinity Building, 111 B’way, Room 7. 
52 8. Gay Street, Baltimore, Md, 
Perkins & Job, 27 South St "N. 3 
James McKe* *vie, Cannel Coal Mer- 
Edinburgh. 
FOUNDRIES. 
liun Works—John P. 
N. Y., P. O. Box 2348, 
Iron Pipes and Fittings—B. 8. 
ment street, Baltimore, Md. 
Row mae, om enpoint.® 
Jesse W. Starr & Son. 
Mic helion, Sec., 6 North 7th 


Company—384 Eenn 


Pirril. and 90 


York 
onnell Gas Coal 
Yougheogheny Coal 
Scotch Cannel Coals 
chant, Haymarket, 


Atlantic Dock 


Liberty street, 


Kennedy, Office 98 


Cast- Benson, 52 East Monu- 


Camden Iron Works, — n, 
Gloucester Iron Works- J.P. 
str Phila., Pa. 
, Cincinnati, O, 
W m, Smith, Carroli, 
Pittsburg, Pa 
Floyd, 140 


National Foundry and Pipe Works 
ike, Smaliman & Wilkins streets, 
Oregon ,Llron Foundry -Herring & 
street, N. ° 
al Iron Works—Morris, 
yvidence Steam and Gas Pipe Co., 
H. A. Branch, Agent. 
WATER METERS, PUMPS, ETC. 
Cast Iron Pipes for Water and Gas—Riley ;A. Brick, 
Leonard street, N. Y. 
Vaives for Water, Steam and Gas 
Co., 940River street, Troy, N. Y 
CLAY RETORT WORKS, 
B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. 
Cheltenham Fire Brick and Clay Retert Works—Evens & 
Howard, 916 Market street, St. Louis, Mo. 


Greenwich 


Taskar & Co., Philaaelphia. 


P Providence, R. 


112 
-Ludlow Valve Man’g 


Manhattan Clay Retort Works, 15th st., near Av. C, N. Y. 
Philadelphia Fire Brick Works, Vine and 23d sts., Phila, 


, etc.—J. H. keel & Co., cor Greene 
and Essex streets, Jersey City, N. J. 


LAMPS, STOVES, PET TROLEUM, ETc. 
Lamps—M., B. Dyott, 114 South 2nd Street, Phil. Pa, 


Lamp Post—J. W. Graham, Chillicothe, 
A. M. Callender, office of this Journal. 
MISCELLANEOUS. 

Gas Coals—Prof. 
12 Hudson Torrace, Hoboken, N. J. 

Architect and General Gas Enginee r—William Farmer, (1 
Broadway Room 95, N. Y. 

Brass Cocks, Plumbers’ Materials, 7. 
lin Manufacturing Co., 56 John st., 

Cements—s. L. Merchant & C ompany, ne South st. be IN. ¥. 

Contractors for Gas Works, Kte, —Mur ray & Baker, ‘Fort 
Wayne, Ind. 

Fodell’s System of Bookeeping—A. M. Callender & Co,, 42 
Pine st., New York. 

Gas E ngine er—B. &. Chollar, 914 Olive St., St. Louis, Mo. 

Gas-Light Company of America, 63 and 64 Drexel Building, 
New York. 

Kidd’s Gas Consumers Guide—A. M. Callender & Co., 42 
Pine Street, N. Y. 

Massachusetts Institute 
Boston, Mass. 

National Coal Gas Company—H. P. Allen, 4 Warren st., N.Y. 

Screening Shovels—Herring & Floyd, 740 Greenwich street, 

New York. 

ientific and Practical Chemist and Geologist—Profetsor 

& Henry Wurtz, 12 Hudson Terrace, N. J. 

Screening Shovels—A. See & Son, 1258 Broadway,N Y 

Screening Shovels—Torrance, Merriam Co,, Troy, N. x. 

Wren's Gas Works—Cor. day ‘and Water sts., Brooklyn, N.Y 


Ohio, or 


Henry Wurtz, 


etc.—McNab & Har- 


of Technology—Samuel Kneeland 


2 
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(SUCCESSOR TO JOHN NEUKUMET), 


IGTON, FIRE BRICK CLAYS 


PHILIP NEUKUMET, 


OEANe TE WORKS: 





4, a P 
Dh 
“a Clay re Retort Works, St. D2" 


Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


Be” Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free of said upon = 





M‘NEALS & ARCHER, 


BURLINGTON. N. J, 
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CAST ‘IRON PIPES 


_FOR _WATER AND GAS. 





NEW YORK 


: > so FIRE BRICK AND CLAY 


©’ - Retort Works. 


= 
= &2- Established in 1845. as 






(Branch works at Kreischervilie, Staten Island.) 


B. KREISCHER & SON, 
OFFICE, 


58 Goerck Street, cor. Delancy, N. ¥ 


GAS RETORTS, TILES & FIRE BRICK 
Of all shapes and sizes, 


FIRE MORTAR, CLAY AND SAND. 


Articles of every description made to order at the 
shortest notice. 
B. KREISC HER s SON, 





Gloucester Iron Works. 


OFFICE—NO. 5 NORTH SEVENTH STREET, 
PHILADELPHIA, 


DAVID S. BROWN, Pres’t. JAMES P. MICHELLON Stc’y 
BENJAMIN CHEW, Treas. WILLIAM SEXTON Sup'’t. 


CAST IRON GAS AND WATER PIPE. 


Cast Iron Heating and Steam Pipe. Stop Valves. water’or Gas. 


Fire Hydrants, 
GAS HOLDERS 





CLOUCESTER IRON WORKS. 
CLOUCESTER NJ. - 














ee 


MANHATTAN 
FIRE BRICK & ENAMELLED CLAY 


RETORT WORKS. 


ADAM WEBER, 
(Successor to MAURER & WEBER.) 
|PROPRIETOR. 
Office and Works, 15th 
Manufactures of 


FIRE BRICK AND TILES, 
Of all shapes and sizes. 
FIRE MORTAR, CLAY AND SAND. 


t@™ Articles of every description made to order at short 
notice, 5 


Street, Avenue (C. 








RR. woop & CO., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND ;WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 








JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 





Works, ISth, 19th, 20th and Railroad Street, 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 
{ e8 fromm 8-Incn ana upwards cast in12ft.len hs, 
t@~ Sond for Circular and Price List s 
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SMITH 


& SAYRE 


Amevi 


MANUFACTURING 


can (as 


COMPANY. 


Mackenzie 


And Patent 


The 


Patent Gas 


Compensator. 


NG FURNACE, 


x 








4 AND SMELTI 


SUPOL 
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A TENT 


> 
\, 


BLOWEI 





T 
PATENT 


MACKENZIb 


e 





Pres’t. ’ ji, N. Smirn,Treas.4 


T. DEAN, q 4 3 
Pres. f OFFICE OF (CHas. F. DEAN, Sec. 


S. F. DEWEY, V. 


THE GAS-LIGHT CO. OF AMERICA 


Nos. 63 and 64 Drexel Building, 
P. O. Box, 5131. NEW YORK. 


THE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


Gale and Rand 


Wren and Barker Patents, 


are prepared to treat with Gas Companies and Manufactur- 
ers of Gas for the use of said processes. 

An examination of the merits of these inventions as dem- 
onstrated by practical experience ina large number of Gas 
Works employing them, will not fail to convince the intelli- 
igent Gas Manufacturer of the great advantages derived 
from their use, 

Gas of unexceptional quality, of high illuminating power ts 
made at many of these works by these processes, at a Cost 0 f 
from 40 per cent. to 60 per cent. less than an ordinary quality 
of illuminating gas can be made by any other me thods in use. 
Gas Companies generally May easily, and at small outlay for 
making the necessary changes In manufac turing apparatus, 
double their net earnings, and supply &@ muc h better light to 
their patrons, at greatly reduced prices, 

The Company respectfully refer to Companies using these 
processes in this city, Reading, Penn., Chicago and else- 
where, and especially to the Mutual Gas-L ight Company of 
Detroit. Mich., whose works more nearly conform in all de- 
talls of construction to the original plans of the inventors 
than those of other Companies. 

For Correspondence, etc., address to office as above. 

CHARLES F, DEAN, Secretary] 


Aight Hournal, 2 


Exhauster 












r5 
T. FE. ROWLAN 


Continental Works, 


GREENPOINT, BROOKLYN, N. Y. 


ENGINEER AND MANUFACTURER OF | 


ee ee 


eee aes + 





7 AS-PHOLDERS 


OF ANY MAGNITUDE, 


rs, Purifiers, Retorts, Hydraulic Mains 
’ ther articles connected with the Manufacture and 
furnished with despatch, Plans 
ns prepared, &nd Proposals given 
é essary Plans for Lighting Cities, 
owns, Mansions, and Manufactories, 


ras, 


Sneciticati 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St, 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 

MANUFACTURERS OF 
ASTINGS AND APPARATUS FOR GAS 
WORKS, 


; Wrought Iron Roof Frames, 


Re rt 


INDS OF ( 


an da othe r houses. Retorts and all castings re- 

ju f ig them inf{the latest and most improved 

¢ . WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
for reli ig the Retorts from pressure, PURIFIERS, Varying 
2,000,000 cubic feet daily purifying ce pacity, 


Wrought Iron Lime Sieves 


tion Meters of all sizes, 





flers St 


© OAS HOLDERS, 


, TELESCOPIC AND SINGLE, 
: ’ ror tide and suspension frames. GAS GOV- 
“lz $ REGULATORS, STRERT MAINS, from 14 to 





[KS DIAMETER, for WATER or GAS, Street Main con- 





1842, 
LA UREL IRON WORKS 









| ADDRESS, 39 LAUREL STREET 
| 
| oa ee 
FACTUREI 
SINGLE AND TRLESCOPI( VITH 
OR WROUGHT IRON GUZDE FRAMES 
We are prepared to furnish Holders, Wroug 
Frames ag Castings, Gonder 3, Scrubhers, 
Drips, Bends, Tees, and a t Iron Work 
Gas Works. Previous to 1868 our Mr. D, built 
and fifty-fi ur H : that ite we ha 
Gas Works and forty-six H ow 
the erection of all our work, and Ww f tas 
panies at the following places, where we hay lt H 
since 1868: 
Lancaster, Pa, Barnesy <2 
Williamsport, Pa. Franklin, Ind 
Bristol, Pa. Jacksonvi 
Catasaqua, Pa, Joliet, TL. 
Kittanning, Pa. vrence, Kansas 
Hazelton, Pa, Jefferson City, N. O 
Freeport, Pa, Algiers, N. O i. 
Huntingdon, Pa, Kalama »,M 
Pittston, Pa. Buffalo, N. ¥ 
Bethlehem (S), Pa. Ogden gy, N. ¥ 
Sharon, Pa, Wa } 
Canton, Pa. Litt Falls, N. Y 
Annapolis, Md. Penn Yann, N. Y 
Parkersburg, West Va, Watki Nea 
Lynchburg, Va. Gloucester, N 
Youngstown, O§ . Salem, N.J. 
Steubenville, OQ, Mount H y, Nd. 
Zanesville, O, Piainfleld, N. J 
Mansfield, O, En iN. J 
| Marion, O. Dover, Del, 
| Belleaire, O, Pittsfield, Mass, 
Athens, O, i Meriden Conn- 


DEILY& FOWLii13/ 6. 


g, h as BRANCHES, BENDS, DRIPS, SLEEVES, etc, 


VA a fy 


m 3 to 30 inches, for both Water and 
Gas, 


Wrought iron Work. 


A and Sheet Iron work required in and abou 
3s Works. 226-tf 
JESSE W JESSE W. STARR, JR, 


EVENS & HOWARD, 


Manufacturers of a superior quality of 


‘Fire-Brick, Clay Gas 
Retorts, 


‘Gas Tile, Drain Pipe, Fine 
| Ground Fire Clay, &c. 


916 Market Street, St. Louis, Mo. — 


TYRCGONNELL GAS COAL., 
VINED IN TAYLOR COUNTY, WHST VA, 


Company’s Office, 52 S. Gay St., Baltimore. 
CHARLES MACKALL, 


RLES W 


Secretary. 
. HAYS, Agent, Room 7, 111 B’way, N. ¥. 
SHIPPING PorInT—Baltimore, Md, 





lds 10,000 enbic feet of Gas, with an {lluminate 
Forty bushels of very superior 
sly any clinker, 


} candles, 





Ash, and scarc¢ O4-ly 
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CINCINNATI GAS*WORKS, ERECTED 1571-72-7: 


wi LLiiaAa mM 


.—WM FARMER, ENG, 


LACLEDE GAS WORKS, ERECTED .872.-WM, FARMER, ENG, 


FARMER, 


re Trine t 
Te a 


ete | 
= * 








ARCHITECT AND GENERAL GAS ENGINEER, 


111 


WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of baildings. Will ; 
furnish General and Detail Drawings, Specifications ar 


I 


BROADWAY, 


TRINITY BUILDING, Room 


- 
1d Estimates for Gas Works of any capacity. 


-ATENTEE OF THE FOLLOWING 


95, 


New York, 


INVENTIONS : 


Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
. Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 


GEN. CHAS, RooME, President Manhattan Gas-Light Company, N. Y. 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. 


? W. W. ScarporovuaH, President Cincinnati Gas-Light ¢ 


8. L. Husrep, President Laclede Gas-Light Company, St. Louis, Mo. 


Professor B, SILLIMAN, New Ilaven, Conn. 


To Gas Companies. 


CHEESMAN’S 
CONICALLY AND; DIAMOND SLOTTED 


SOLID WOOD TRAYS. 


P+"enTED OcTonER 21, 1862 anp JuNE 10, 1873. 
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The above Trays are made from half inch to one anda 


quarter inch thick with a strong centre piece, bars bevelled 


Diamond Bar Tray crn be used either 


ym top, Aiso the 


side up smoothest and most durable Trays in use. They 


are now used by more than three hundred Gas Companies 
in the United States and other places. 
JOHN L. CHEESMAN, 


151 and 158 Avenue C, New York. 


GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING, 


ROOM 93. 


Pumps for Water, &c., 
REFERENCES: 


GEN, A. HICKENLOOPER, 


‘ompany, Cincinnati, Ohio, 


| 
) 
\ 


Prof. HENRY WURTZ, 12 


&c. 


Vice-President Cincinnati Gas-Light Co., Cineinnati, Ohio 


FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo. 
C, VANDERVOORT SMITH, 
JAMES R, SMEDBERG, Consulting Engineer, San Francisco, Cal,* 


Engineer Manhattan Gas-Light Company, N. Y. 


Hudson Terrace, Hoboken, N, J. 


“THE LOWE Gko PROCESS. Keay the Journal for Referenc 


S. A. STEVENS &CO, 


SOLE AGENTS. 
ROOM 87, ASTOR HOUSE. 
P. O. Box 1110, NEW YORK. 
AND 


430 Watnot Strert, PHtLADELPHIA. 
THE ATTENTION OF 


MANUFACTURERS OF COAL GAS 


Process for Making Gas from the Hydro- 


100 


is called to a new 


carbons distilled from Bituminous Coal at 9 low temperature 


and Water Gas, insuring a five-foid increase, and the great- 
est possible economy and convenience in manufacture. 
For particulars see paper on Coal Gas, as published in this 


Journal Maich 2nd, 1876, or inquire of 


Dr. M. W. KIDDER, 


47 Indio Street, Be 


FOR SALE, 


A PURIFYING APPARATUS, CONSISTING OF A SIX 
- inch Condenser of 20 feet high, with By 


401-12t ston. 


24 columns, 


Pass; four Set Washers, 12 inch diameter by 9 feet high, 
with By-Pass; four round Purifiers 6 feet diameter by 3 feet 
deep; seven tiers of Trays (cast iron), Covers and Counter | 


Balances, and one 6-inch Dry Centre Valve and Connections, 
The above Apparatus is in first rate order, and will be sold 

cheap. For particulars address 

THOS, F. 
Nashvi 


GEORGE H. MORRISON, 
Importing Tailor 


No. 23 East Fifteenth Street, 


KENDRICK, Sec. 


402-41 le Gas-Light Co 





111 BROADWAY 


(Bet, 5th Av’e and Union Square, 97+) Vv | 





HUTCHINSON’S PATENT 


Strap File and Binde 





i , AMERICAN 
H Gas-Light Journal 


BINDER. 











ADVANTAGES OF THE STRAP FILE. 


strong, 


Ist. 
2nd. Preserves papers without punching holes. 
3rd. Will alwaysJie flat open. 


{th. Allows any paper on file to be taken eff, with 


It is simple, and easily used. 


| out disturbing the others. 


We will furnish to our subscribers this important arti: 
serving in a convenient form, the numbers of the Jou 
is issued, at the vcry low price of $1.5. Se 
r by Express or Mail, as directed, 

By Mail the postage will be 20 cents, which will be add 
to thefprice of the Binder. Send orders to 


A. M. CALLENDER & CO., 
42 Pine{Street, Room 18 New York. 
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THE UNITED STATES 
AND CONVEYING CO., 





OFFICE, 115 BROADWAY, 


ALBERT H. KING, President. 





LEHIGH AND WILKESBARRE COAL Co., 
We use your Machine, 


any kind. 


Working Models of the varions Machine . may be seen. and full information obtained at the Co 


CAS PURIFICATION. 


St. John and Cartwright’s 
NEW IRON COMPOSITION 


as purified, per bushel, on a single test, 10,000 feet of West- 
moreland Gas. With revivification lasts indefinitely. Sur- 
passes in POWER and ECONOMY all known materials, Saves 
largely in FIRST COST, SPACE, LABOR, SUPERINTEND 
ENCE, and all current expenses. Will purify easily sulphu 
rous gas, wholly unmanageable by lime. Takes out all the am 
monia, Now operating in the following Gas Works: Har.em!' 
New York (2ist street); Port Morris; Hunter’s Point; East 
New York Worcester, Lynn and Cambridge, Mass.; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R.I.; Meriden, Ct., 
and being introduced in many other places, 

Cost 70 cents per bushel. One bushel for each square foot 
of Purifier sufficient. Rights to use for life of Patents, for 
daily makes of gas in thousands; under 25,000 $200; under 
90,000, $400 ; under 100,000, $500 $250 additional for each addi- 
tional 50, 000 per day. 

For further information and instructions, apply to 

ST. JOHN & CARTWRIGHT, 
2ist Street and Avenue A, New York Gas Works. 
s#~ Immediate arrangements are urged, as the demand for 
the prepared composition is increasing so rapidly that delays 
in supply may Occur. 


GEo. STACEY. “HENRY RANSHAW WM. STACEY, 


GEO. STACEY & CoO., 


MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS, 


AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coa] Oil Works. 


aeiaeiien on MILL STREET; Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Works on RAMSAY STREET Cin 
cinnati, Ohio. 
REFERENCE. 
Cincinnati Gas-Light Co. Baton Rouge, La., Gas Co, 
Indianopolis Gas Co. Saginaw, Mich., Gas Co, 
Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co, 


Covington, Ky., Gas Co, Peoria, IIL, —_ Co. 
Springtield, O., Gas Co. Quine y, il, Gas Co. 

Terre Haute, Ind., Gas Co. ( ‘hampaign, Tlls., Gas C 0. 
Madison, Ind., Gas Co. Carlinville, IL, "Gas Co. 
Kansas City, Mo., Gas Co. Bowling Green, Ky., Gas Co} 


Topeka, Kansas, Gas Co. 

Burlington, lowa, Gas Co, Vicksburg, Miss., Gas Co, 

Nashville, Tenn., Gas Co. Denver City, Cal, Gas Co. 
R. T, Coverdale, Eng’r Cincinnati, and others, 


Hamilton, Ohio, Gas Co, 





20th STREET AND E., R., 
one man only being reauired to operate it. 
provement over any method we have ever seen for Hoisting and Conveyinn material 


HOISTING 


FACILITY 


Weighing Apparatus can bs 


Reference, | 
18th Street 
Whe, Re 


led im rhe Hoisting and ¢ 
_ 


It is a decte 


mpany 8 


NATIONAL FOURORY 


AND PIPE WORKS 


OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN | 
AND WILKINS STREETS, 


PITTSBURGH, PA 


wmnmM. SMITH, 


Manufacturer of all kinds of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, an 
all CASTINGS USED AT GAS AND 
WATER WORKS, 
We cffer special inducements to parties wishing to pur- 


chase. 
tically. 


My Pipe is Smooth, regular in weights, and cast ver- 





N. B.—Pipe from 3 tach and upwards, cast in 12-ft. lengths, 
t#” SEND FOR CIRCULAR AND PRICE LIST. ges 
MITCHELL, VANCE & C O., 


Manufacturers of 


CHANDELIERS! 


And Every Description of 
GAS FIXTURES, 

Also Manufacturers of 
ine Gilt Bronze and Marble Clocks, 
keepers, 


warranted best 
Mantle Ornaments, &c. 

597 BROADWAY, 
Rear Entrance 140 Mercer Street,) 


rime- 
Salesroom, 


NEW YORK. 
Special designs furnished for Gas Fixtures for Churches 
Public Halls, Lodges, &c. 


S. DECATUR SMITH, 


’ 





Ee 
CAST IRON GAS © WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 

Several Thousand 2, 3, 4,6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand, for immediate delivery. 

A®-FITTINGS FOR GAS AND WATER MAINS 





attache 


y permission, 18s m 


and Nor'h River, N. Y., where 


NEW YORK. 


MATT. P, WOOD, Engineer. 


The MACHINES manufactured and 
supplied by this Company for 


and CONVEYING 


GOAL, &c., &c., are AUTOMATIC, 
COMBINING SIMPLICITY, 
GENERAL UTILITY and GREAT 


IN WORKING. 


They are NOT LIABLE to GET 
OUT OF REPAIR. 


d, and will weigh without cxtra cost. 


ude to the Manhattan Gas-Light Co., at their Works, 
he Machines may be seen in daily operation. 
BLACK DIAMOND STERL WorKS, PITTSBURGH, Pa, 

ry Machine suits us. We cannot say too much in its favor. 


. ' 10 
»ffi e, Rooms - 2, and J, 


115 Broadway, N. Y. 


PROVIDENCE 
|\Steam & Gas Diag Co.., 


PROVIDENCE, R. L, 
BUILDERS OF 


sAS WORKS 
GAS-HOLDERS, 


RETORT HOUSE ROOFS, 
PURIFIER COVERS, 

COKE BARROWS, 

WATER TANKS. 


Particular attention given t 


Enlarging and Rebuild- 
ing Gas Works. 


Principat Orrick anp Manuractrory Corner Pina 
AND Eppy Srreets. Provipvence, R. I. 
FREDERICK GRINNELL, President, 

F HH. MAYNARD 


J. C, TARTSHORN, Treas 
ecretary. 


Cutoaco Orrice, 103 Wasurineton St., Caroaco, Inu. 


FARRINGTON & BRANCH, Agents. 
KIDD’S 
Cas Consumers’ Cuide 


Enables every Gas Consumer to ascertain at a glance, with- 
out any previous knowledge of the Gas Meter, the quautity 
and money value of the Gas consumed. Also the best method 
of obtaining from Gas the largest amount of its light, 

It willbe tothe advantage of Gas Companies to supply 


their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want of knowledge in 
regard to theregistration of their meters. For sate by 
A. M. CALLENDEK a@ wvw., 
42 Pine Street, New York, Room 18, 
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HARRIS, GRIFFIN & CO.. 


49 DEY STREET, 


Rournal. 


Philadelphia, 
NEW YORK CITY. 
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1876. 


Penna. 


Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, :.METER 


PROVERS, PRESSURE REGISTERS AND INDICATORs, BAR AND JET 


TER VALVES, and all Apparatus pertaining to Gas Works in their line. 
Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 


-HOTOMETERS, WET AND DRY CEN- 


We hereby caution all parties against making, vending, or using any Gas Exnavust Governor that will be an eneroachment of our patent. 


The support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contribu- 
ted to establish the character of our house, and with our extendedgexperience and increased facilities, develop the latest improvement that Science 
can apply, in the construction of Gas Meters, etc., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar- 


anteeing satisfaction. 


ANDREW HARRIS. 


NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping 


FOR GAS COMPANIES. 

Price $5, which should be sent either in Check, P. O. Order, 
or Registered Letter, 

Blank Books, with printed headings and forms on this sys- 
tem, will be supplied to Gas Companies, by applying to W. P, 
FODELL, Philadelphia, or 

1A. M. CALLENDER & C©., 
Office Ga8-LIGHT JOURNAL, 42 Pine St., N.Y. 


MCNAB & HARLIN MAN’FG CO. 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 


Plumbers Materials. 


WROUGHT IRON PIPE 


Gas and Steam Fitters’ 
TOOLS. 


56 JOHN STREET, N. Y. 


tv” Illustrated Catalogue and Price sent on application, 
378 3m 





HERRING & FLOYD, 
Oregon Iron Foundry 
738, 740, 742 and 744 Greenwich St,, N. Y 

MANUFACTURERS OF 
ALE KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS., 





BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
(wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
B ENDS and BRANCHES 


of all sizes and description. 


FLOYD’S PATENT 
MALLEABLE RETORT jLID. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 
SELLER’S CEMENT 

for stepping leaks in Retorts. 
GAS GOVERNORS, 
ane vverything ccenanected with well regulated Gas Works, at 
low price, and in complete order. 
N. B.—_STOP VALVES from three to thirty inches— 
at very low prices. 
SILAS C, HERRING, 





JAMES B, PLOYD. 





GRAHAM’S 
Patent Anti-Freezing 
LAMP POST. 


THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 

PUBLIO. 


| WoosTER, OHIO 
Jan, 24, 1871. 
J. W. GRAHAM, 

Dear Sir: Yours of 
the 14th inst at hand. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, and find them to 
be all as you represent- 
ed. Whilst nearly a 
dozen of our sixty-five 
Posts were frozen down 
last month and first of 
this not one of yours 
was affected by the 
heavy frost. What can 
you sell them at? 

Yours traly, 
LucAs FLATTERY 
Sec’y Wooster Gas- 
Light Co. 





Address the Patentee, 
J. W. GRAHAM, 
Chillicothe, Ohio, 


LUDLOW 
Valve Manf’g Co., 
OFFICE AND WORKS 


938 to 954 River Street and 67 to 83 Vail Ave 
TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate winch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 


ALSO 


FIRE HYDRANTS. 


Dry, 


hh 
“i = 


‘ ity kame taanna Concer veaane anash’ 
i CUAL LE MAbs. 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 











| purposes. 


| Works, 


JOHN J. GRIFFIN. 


JOHN P. KENNEDY, 


Hioy. Kennedy & Co., 
GAS ENGINEER AND CONTRACTOR 


For the Erection, Alteration and Extemsion 
jof Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES, 
Office 98 Liberty Street. P, O, Box 2,34 





AGENT FOR THE 
ATLANTIC DOCK 


iron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
South Brooklyn. 

MANUFACTURERS Of every kind of Gas Machinery, Retorts 
Bench Castings, Wrought Iron Work, Multitubular and Air 
Condensers, Washers, Scrubbers, Purifiers, Exhausters with 
every equipment complete for large or small Works, Gas- 
nolders, Telescopic or Single; Iron Roof Frames with Cor- 
nice Gutters, covered with Corrugated Iron or Slate; Iron 
Doors and Iron Pivot Blind Windows; Coke Barrows, Fire 
Tools, Retort Lids, Cotter Bars and Screws, Stop Valves, Tar 
Valves for Regulating Dip in Hydraulic Mains, Pressure 
Governors for Street Mains, and Compensators for Exhaust- 
ers that are unrivalled for unvarying accuracy Steam En- 
gines, Boilers, Etc., Etc. 

Post Office Box 2,348. Office 98 Liberty st 


~~ 


CATHELSS 
IMPROVED RETORT SETTINGS, 


GUARANTEED TO HEAT UNIFORMLY 
WITH THE MINIMUM OF FUEL, 

Colored lithograph copies of working drawings of beds of 
1, 2, 3,5,6 and 7 retorts each,so clearly arranged and fully 
shown, as to be easily understood by any retort setter or 
bricklayer, having just been made of these valuable settings, 
they can now be supplied, with detailed specifications, im - 
mediately on receipt of orders, 

Applications to be made to A. M. CALLENDER & CO., 
office of AMERICAN GAS-LIGHT JOURNAL, 42 Pine street, New 
York. 403 


Prof. Henry Wurtz, 
Chemist and Ceologist. 


Offers his professional services, in the fleld and the labora- 
tory, in the investigation, by the most recent and advanced 
sc.entific methods, of all questions of Water supply of towns 
dwellings, factories, steam-boilers, ett. Chemical Analyses 
of River; Lake, Spring ana Well-Waters, made by the mest 
mproved methods, 

Prof. W. makes a speciaity of GaS CHEMISTRY, and the 
Analysis of Gas, Gas and other Coals, and Potable Waters. 


| Has special laboratories and unequalled facilities for these 


Formerly Chemical Examiner in the U.8S Patent 


Offfce, and peculiarly competen*. 


rP\HE SUBSCRIBER WOULD LIKE A SITUATION AS 
FOREMAN, or would take charge of a small Gas 
Works. 


403-tf 


Address 8, UW, DOUGLASS, New Haven, Conn., Gas 
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SAMUEL mei: President. WM. H. HOPPE R. Vice-Pres'’t. WM. N. MILSTI Ss 1 T T. C. HOPPER, ‘Gen'l Sup't. 


AMERICAN 1 METER COMPANY, 


MANUFACTURERS OF 





Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Ete., Ete. 
sav" Sole Agents for W. Svca’s PHOTOMETRICAL and ANALYTIC AL GAS APPARATUS 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be address¢ a, 
Agencies. American Meter Compauy, 
| 512 West Twenty-sceond Street, New York. 


37 Water Street, Cincinnati. E? ; : 
: | Arch and Twenty-second Street, Philadelphia. 


20 South Canal Street, Chicago. 


511 Olive Street, St. Lonis. 48 Washington Street, Boston. 


——*- - = _ - —- nee 


HARRIS, HELME & MeILHENNY 
Successors to Harris & Brother. 


ESTA BOISIIED 1848. 


PRACTICAL GA _ wat agp WANUPACTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, hee Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 


appertaining to the use of Gas Works. , ’ 
kKrom our lenc¢ Pr "ac tical Ex reriENnce of the Business covering a neriod of Y ears) and from our versonal Su ePVVESION 0 all 
yay ” z Z 


Work, we cun guarantee all orders to be EXEC uted pr omptly, and in ever yr sp t satisfactori 


WASHINGTON HARRIS. WILLIAM HELME JOHN McILHENNY. 





WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penna. 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Ete., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s;Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe's Jet Photometer. Also Patentee and we are the 


SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE PoWER and PREssURE can be instantly read, and all others are infringements. 
Special attention to repairs of Meters, and all apparatus connected with the business. . 
All werk guaranteed first class in every particular, and orders filled promptly. 
WILLIAM WALLACE GOODWIN. [335 ly] HOWARD KIRK, Special Partner. 


MURRAY & BAKER, 


CENTENNIAL DRAWINGS. Practical Builders. B. S, BENSON. 


And Contractors forthe Erection of 
Gas Works, 


MANUFACTURER OF 


» Ss . iwa ‘ > ete eark 
Prospective or Geometrical Drawings MANUFACTURERS OF ALL THE LATEST AND Mos’ 
of Buildings and Apparatus, suitable for Exhibition Pur- IMPROVED APPARATUS AND TOOLS FO! 





poses, Finest work. Address Ege THE MANUFACTURE & DISTRIBU- 
} a TION OF COAL GAS. Cast Iron Pipes and Fittings, 


126 East 52nd Street, N. Y. 
S” WoORES AT THE RAILWAY DEPoTS, AND 
—— a FORT WAYNE, INDIANA, 


- GARDNER BROTHERS, Cas and Water Mains. 


We manufacture Bench Castings, Washers, ‘‘The Im-| 4) sizes from 3 to 30 inch cast vertically in 123g feet lengths 
MANUFACTURERS OF mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single} §Office & Factory 52 East Monument St., 


Clay Gas Retorts, Gas Holders, Wrought Iron Trussed Roof for Iron or Slate} BALTIMORE, MD. 
. Wood and Iron Trays for Purifiers, Coke and Coal Carts, = 4 a 
Reto rt Settings, Wrought lron Screening Shovels and Castings, and Wrought 
° ® Work of every description for Gas-Works. C CEFRORER 
Fire Bricks, Etc. | As Mr, Murray is a Practical Draughtsman, we will furnish ° s 


Manufacturer of 


Works Lockport Westmoreland Co Pa ) plans and specifications to parties or associations, or will wait 
’ ’ “9 ° > 7 , 
personally upon parties contemplating the construction of 4 4 . Y 
Office, 264 Fourth Avenue, new works, or the alteration or extension of old ones < x aA ~= I 3 I J I = y a KE R a, 2 
¢ The most satisfactory references can be given, if required ee ” . ~ os 
PITTSBURGH, PA. of the experience and commercéa! fairness which character GAS HEATING AND COOKING APPARATUS. 
o. SCOTT, oe wenn ieee tfully inviie West men t 1 ’ AP A ATUS ETC 
’ _— e d re : y inviie Western men to call and sec te 
en’l Agent for Ne-y England, ont patterns and works here. MURRAY & BAKER, FITTERS’ PROVING APPAR . . 
” 


Washington St., Bostc p. Fort Wayne, Indiare. | No. 248 North Eighth Street, Philadelphia. 
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MORRIS, TASKER & CO., Limited. 


PASCAL IRON WORKS, PHIL’A. 


DELAWARE IRON CO., NEWCASTLE, DEL, 
OFFICE, NO. 209 SOUTH THIRD STREET, PHILADELPHIA. 


Office and Warehouse, 15 Gold Street, New York. 
Office and Warehouse, 36 Oliver Street, Boston, Mass, 
FOR GAS WORKS MACHINERY, ADDRESS OFFICE, 209 SOUTH THIRD STREET, PHILADELPHIA. 
Manufacturers and Builders of Gas Works, of all Descriptions, of the latest improved Plans. 
WROUGHT IRON ROOF FRAMES.—For Slate, or Corrugated Iron Coverings, with Cast Iron Cornice Gutter. 


Iron Doors and Frames, Wrought Iron Pivot Blinds, Windows and all kinds of Castings and Smith Work 
for Buildings. 


BENCH CASTINGS.— Retorts, and all Castings and Wrought Iron Work required for Setting them on the Latest 
Plan. Tar Gates, Wrought Iron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons and Stokers’ 
Tools. 


EXHAUSTERS,.—Exhausters and Compensators, By-Passes to pass from 4,000 to 150,000 cubic feet of Gas per 
hour, with Engines, Governors, Pressure and Vacuum Gauges. 


SCRUBBERS.—Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 
WASHERS.—Cataract and Single and Multitubular Spray Washers. 
CONDENSERS.—Single and Multitubular Air and Water Condensers. - 


PURIFIERS.—For Purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or 
Oxide of Iron, and with either Ash Rivetted or Wrought or Cast Iron Lime Sieves. 











CARRIAGES.— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 
METERS,.—Square and Round Meters of any capacity. 





GAS HOLDERS.— Single Lift and Telescopic Gasholders, with Cast or Wrought Iron Suspension Frames. 

GAS GOVERNORS, Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also 
Dry Governors with Flexible Diaphragms for Underground Pipes. 

STOP VALVES.— Double Faced Stop Valves for Gas or Water, from three inches to forty-eight inches diameter. 
These Valves are proved on both sides, with a heavy Water Pressure, Flange and Bell Pipes, Fittings and 


Drips of all descriptions. Steam Boilers and Hot Water Apparatus for Heating, Building, and Gas Holder 


Tanks. Lamp Posts and Lanterns. 
Sole agents and manufacturers of Morton and'Holman’s,and Munzinger’s Patent Self-Sealing Retort Lids. 


Manufacturers of Wrought Iron Welded Tubes, Plain, Galvanized and Rubber Coated, for Gas, Steam, and 
Water. 


Lap-welded Charcoal Iron Boiler Tubes. 
Oil Well Casing and Tubing. Gas and Steam Fittings. Improved Sugar Machinery. 


P. Munzinger’s Patent Ash Lime Trays. 



























In use at the following Gas-Light Companies: 
| Augusta Gas-Light Company, Ga. 









Pittsburg Gas Company, Pa. New Orleans Gas Company, La. 


Peoples Gas Company, Baltimore. 
Lowell Gas-Light Company, Mass. 
Lynn Gas-Light Company, Mass. 
Albany Gas-Light Company, N. Y. 
Schenectady Gas-Light Company, N. Y. 
Utica Gas-Light Company, N. Y. 
Jorsey City Gas Company, N. J. 


St. Paul Gas-Light Company, Minn. 
Cumberland Gas-Light Company, Md. 


Hartford City Gas-Light Company, Conn. 


Richmora Gas Company, Va. 
McKeesport Gas Company, Pa. 
Middletown Gas Company, Pa. 

) East Newark Gas-Light Company, N. J, 
Binghampton Gas Company, N. J. 
Zanesville Gag Company, Ohio. 





Salem Gas-Light Company, Mass. 

New Britain Gas-Light Company, Conn. 
Rahway Gas-Light Company, N. J. 
Trenton Gas-Light Company, N. J. 
Elmira Gas Company, New York. 

Erie Gas Company, Pa. 

Columbus Gas-Light Company, Ohio, 
Westchester Gas-Light Company, N. Y 
Santa Cruz Gas Company, Cal. 
Lawrence Ges-Light Company, Kansas. 
Salem Gas Oompany, N. y 

Indiana Gas-Light Company, Pa. 
Peoria Gas Company, Ill. 

Montclair Gas Company, N. J. 
Williamsport Gas Company, Pa. 
Wooster Gas-Light Company, Ohio. 





Huntsville Gas Company, Ga. 
Chattanooga Gas Company Tenn. 
Murfreesboro Gas Company, Tenn. 
Hagerstown Gas-Light Company, Md. 
Hanover Gas Company, Pa. 
Easton Gas Company, Pa. 
Uniontown Gas-Light Company, Pa. 
Coatesville Gas-Light Company, Pa. 
Houston, Gas Company, Texas. 
Wilkesbarre Gas Company, La. 
Middletown Gas Company, New York. 
Washington Gas-Light Company, Pa. 
Princeton Gas-Light Company, N. J. / 
Newark Gas Company, Ohio. 
Pontiac Gas-Light Company, Mich. 
And numerous other Companies, 
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